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Foreword 


The attached material represents the working papers from the 
OAST Space Theme Workshop held at the Langley Research Center^ 
April 26-30, 1976, and contains a quick-look analysis of the 
proceedings. The material is unedited and intended for further 
use by the participants of the workshop and the planning elements of 
NASA concerned with space mission research and technology. It 
should be understood that the data do not represent official plans 
or positions but are part of the process of evolving such plans and 
positions. 

Nearly 100 of the Agency's top technologists and scientists joined 
with another 35 theme specialists to produce this working document - 
a document that provides a technical foundation, including research 
and technology base candidates, for each of the six space themes. 

The material in this report is considered essential to the development 
of Center initiatives in support of these themes. Copies of the report 
will be made available to the Center Management Board and the 
individuals at the Centers responsible for the FY’78 program planning 
cycle. The timing of this planning activity has caused us to distribute 
this document in this unedited form. Thus, it possibly contains errors, 
hopefully, more of a typographical rather than a technological nature. 
Nonetheless, the information contained is of a high professional level, 
reflecting the efforts of the workshop participants and will be invaluable 
to the planning and successful execution of the Agency's near- and far- 
term advanced technology program. 


Stanley R. Sadin 
OAST Space Theme Workshop 
Chairman 

NASA Headquarters 
Study, Analysis, & Planning Office 
Office of Aeronautics and 
Space Technology 



VOLUK III III A STATENENT 


SENSORS (UG E-3) 

In Sunary the Sensor HG finds the following with regard to: 

Space Power - The sensor prograa would require new developaents pertinent 
to Instruaentatlon and calibration sensors In contrast to scientific sen- 
sors. One exaaple Is solar spectm aeasureaents for calibrating solar 
radiation. 

Search for Extraterrestrial Intelligence - A new aspect of sensor tech- 
nology requires the developoent of highly sophisticated receivers for 
narrowband detection of microwave signals. In addition* sensors for 
automated stellar cataloging must be developed for a mapping data base. 

Solar System Exploration - The current sensor program would be signifi- 
cantly Increased to respond to each need Involved In the following 
phases of the exploration of the solar system. 

1) Exploration from Earth Orbit - An Increase In the development of 
large area solid state Imaging arrays from ultraviolet to Infrared. 

2) Interplanetary Observation - An addition to the current program 
involving a long focal plane telescope using large solid-state 
imaging arrays from ultraviolet to infrared for synoptic 
planetary observation. (No specific sensor needs were identified 
for particles and fields sensors). 

3) Sensing from Orbit - A new requirement was identified for high- 
energy particle detection from planetary surfaces to help 
characterize surface composition; new requirements In electro- 
magnetic remote sensing were identified for visible, ultraviolet, 
and infrared detectors, and several advanced spectrometers to 
characterize planetary atmospheres and surfaces; and a need was 
introduced for a gravitometer to measure the mass distribution 
of the planets. 

4) Atmospheric Probes - A new requirement was identified for an 
atmospheric distanalyzer. 

5) Planetary In-Situ Surface Sensors - A need was identified for the 
development of sensors for penetrometers; a number of in-si tu 
sensors were identified which require new technologies for surface 
chemical analyses, life detection, spectroscopic and microscopic 
analyses of surface soils, and meteorological measurements; and 

9 new advanced technology for sample selection, handling, packaging, 
and return is recommended. 


Ill III A-1 


Global Service Systeas - Three major areas *iere highlighted for support 
of the global service systems theme: 

1) Development of advanced active and passive multi -application 
sensors for measuring atmospheric temperature profiles, water 
vapor, pressure, the presence of severe stroms, soil moisture, 
and ocean surface characteristics. 

2) Advanced multi-spectral scanners which exploit the use of solid- 
state detectors to achieve improved resolution, sensitivity, 
spectral range, and reliability in the ultraviolet to infrared 
range. 

3) Laser techniques to advance the state-of-the-art in atmospheric 
probing and oceanographic characterization. 


Ill III A-2 



LEVEL 1. BAS;C PHENOMENA C2SERVEO AND REPORTED 5. COMPONENT OR aREAOBOARO TESTED J« RE16VAMT 

OF STATE 2. THEORY FORMULATED TO 0£SCR;3E PKEKOMcKA ENVmONMENT (f< THE LADORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MOOEL TESTEO IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEV.OKSTRATED 


BUNK 


SPACE TECHNOLOGY NEED FORM NO. 1 

PAGE 1 OF V 

Aligwwmt Sensing NO n? .oa/Px / 

THEME /W.G./ TASK 

DATE * l^iy^ 

Z OBJECTIVE 

Provide physical allisiment data for the assenbly of larae 
liffhtweiaht structures 


3. NEED ANALYSIS 

a) LEVEL NOW Q. WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL m FOR OPERATIONAL SYSTEM USE BY joATE: 1983 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM Q LOW 0 

til CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH □ MEDIUM □ LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH Q 

GRDTEStG 3 AIR CRAFT TEST □ SPACE FLIGHT TEST 0 
OTHER (Specify) fx] Flight Design (Check one or mors) 

f) R&T BASE CANDIDATE 50K 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY None 




5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Messurenent accuracy within SOA. Technique to be applied oust be 

chosen. A space qualified flight version must be developed. 
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SPACE TECHNOLOGY NEED 


TITLE 


Alignment Sensing 


FORM NO. I 
PAGE20F_ir 


NO. 08,07/E3/ / 

THEME /W.G./ TASK 

DATE ^ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Measurement accuracy within SOA. Technique to be applied must be chosen. 


A space flight qualified version must be developed. 



7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES IRTOP, OTHER) 
None. 



9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Study 


Analysis 


Flight Design 


6rd Test 


Space Fit Test 


Hlll|m|||n||!||i 
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SPACE TECHNOLOGY N.EEO 

V 

FORM NO. 1 
PAGE 1 OF _ IJ 

1. TITLE Earth Based Arrays of 100-Heter 

NO. ^9/E-3 Z 

Dish Antennas 

THEME / W.G. / TASK 


UMI. a — /.JIU/ iLvL^ 
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2. OBJECTIVE 

Improve siqna1-to-no1se ratio bv increased gain o f 


3. NEED A^3ALVS13 

3 ) LEVEL NOV/ 0, WILL BE LEVEL F] UNDER EXISTING PLANS. 

b) REOUIRED ADVANCEMENT - SHOULD 3E TECHNOLOGY REaDY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY [uAiE: 198^~] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

tl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH 0 MEDIUM Q LOW Q 

c) TASKS NEEDED; STUDY [T] ANALYSIS Q RESEARCH Q 
GRDTEStQ AIR CRAFTTEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) [_j (Chec k o ne or more ) 

f) fhVr BASE CANDIDATE fundi ng level of 100K requ ired FY 1978 


4. COMPLEMENTARY TECWMOLOGY ADVANCEMSisi T3 REGUiRED FOR 
USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

There Is no pr oblem In b uil ding i ndiv i d ual dishes wi th desired RM S 
tolerances or scanning several hundred dishes with desired 


mecha nical a ccura cy. Hooki ng up these d ishe s and phasing th em t o 


play properly Is, however, a problem. Components such as transmission 
lines, local oscillators, down converters, etc., must show high degree 
of stability. 
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LEVEL t. BASIC PHENOMENA OBSERVED AND REPORTEO 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT 

STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART X THEORY TESTED BY PHYSICAL EXPERIMENT OR 8. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. title UV/VIsIble/IR Imaolr 


2. OBJECTIVE 


FORM NO. I 
PAGE 1 OF 2- 




THEME /W.G./ TASK 
DATE _4 /_28/ 76 


To develop devices of high spacial res 


spectral coverage. 


3. NEED ANALYSIS 

a) LEVEL NOW Q . WILL BE LEVEL □ UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 01 60R OPERATIONAL SYSTEM USE BY I DATE: 198s1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q| MEDIUM Q LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (3 OR 

ENHANCING: HIGH Q MEDIUM Q LOW O 

e) TASKS NEEDED; STUDY Q) ANALYSIS Q RESEARCH Qj 

GRDTEStQ AIR CRAFT test □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FUR 

us:; OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED ^0 
ACCOMPLISH NEED 




2. Solid state arra 


4^ Optical 1^ mosai eked visual CCD ' s 


5. Near IR area arra: 


















LEVEL I. BASIC PHENOMENA OeSCRVgO AMO REPOflTEO ^ COMPONENT OB BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY f ORMULATEO TO OESCfllSE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY TESTE^i BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL ?■ MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 10F 3 


1- title Advanced Mi crowave Sounding RartiAino*ai.c 
(Near-Nadir and Limb) 


NO.. 


II 


THEME /W.G./ TASK 
PATE.JL /i® /i!§ 


2. OBJECTIVE. 

— To provi d e we a ther ^. i> igh sp a tial ■ r es olution a tmo s p h er ic — 

sensing capability for temperature and water vapnr pmfiiinj 

geosynchronous orbit and stratosphere trar^ 


sMnnjing 


pollutant se nsing from ll i nb 


3. NEED ANALYSIS 

a) LEVEL NOW 0 , WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I'pATF: lOft? I 
c> RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: !ilGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS [£) RESEARCH (T) 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST Q 

OTHE R (Soecifv) FI (Check one or more) 

N6W - 600R 

f) R&T BASE CANDIDATE 506-20-2S Millimeter Wave Component dp.ve.lnpment..(40|)K) 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY The required radiometric receivor^ (h.igh..oTf.^ -| 

6 0 to 1000 GHz involve development of components,. esc VHa 


— t-Argg-inechanic a ny s c a n ned . - ( - > LQ. n> ', ft , ) ar e r e guirod wi t h iw ome n t t i iw 


rnmppncatinn 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

^ functions, and data analysis algorith ms need to be developed and rio in^m; trated . 


[Compl ementary operation b’ith. a muliLichaaiMlJU?. 

ek e switcl;i and ..carrel ationapiirnaches traded, off. — The, microwave limb sounder 


was i nitiated under AAFE for frequencies below 
occu rs near 1 THz. To operate efficiently at 1 th 7 , hatter 


mi xe r s, m u l t ipli e r s 


and 

jquasi -optic , aT . d . g . Y i CfiS Jliust be devel op ed . — The - r esu l t a n t - r e c e iv e r nois e t e mpera ture must 

offer 


also be kept to less than 10,000° k in 
an ad v a nta g e , ov e n , i nf r a r ed -i As tr ume nts - . 


elicy) 


tor, 


results. 

(MLS) 






SPACE TECHNOLOGY NEED 

FORIILNO. 1 
PAGE 2 OF i_ 


TITLE Advanced NicroMave Sounding Radiometers (Near- 

NO. 11 E-3 ^ 


Nadir and Limb) 

THEME /W.G./ TASK 


DATE 28/ 78 

J 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
P erform ART/SRT for 1980-90 missioris (Stormsat. shuttle) define, study, deve lot 


f or 1985 and 1990 missions, carry-out ART/SRT in areas of science, weighting 
receivers, components, fppds, antenna, mnmAntmn 

Inversion, required to achieve higher resolution- and accuracy. — Use A/C- and 
ground demonstration .of. .lechnf goes. 


f*i 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

M ixer, multiplier development Initiated under UPN 506 and AAFE mlcrnwave limh 
di re ctlX-re levant to stormsat and SEOS. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 
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ART/SRT 1980-85- 
90 mis^lQn<: 

Mission studies 

1 

1 

1 

1 

1 

j 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

i 

1 

■ 


i 

i 

■ 

i 

1 

1 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

Sensor def initio 

■ 

■ 

■ 

■ 

■ 




_ 

_ 



■ 

■ 

■ 

■ 

■ 

■ 

■ 


A/r 

■ 

■ 

n 

■ 

□ 


n 

■ 

n 

■ 

n 

i 

n 

i 


r 



r 


Sensor devel . 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

1 

■ 


■ 


■ 

■ 

■ 

■ 



■ 

■ 





■ 

1 



■ 

■ 




■ 

■ 

■ 

■ 



i 







■ 














i 






















MANPOWER (M-Y) 
INHQUSE 
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FUNDING (1Q8$) 
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SPACE TECHNOLOGY NEED 


FORM ICO. I 
PAGE 3 OF 3 

1. TITLE Advanced Micrtwiave Sounding Radioaeters no 1 1 /E-3 

(Near-Nadir and Linto) THEME /W.G./ TASK 

OAT£_L.'i?/_J[L__ 

( ) (.0NTINUAT;0N (H rceedsd) 

SloJt No. 


w in be required (13,000 wavelemths). The ability to fabricate and 

maincain radiometers to the required to1erar<ce in orbit is a serious 

question. Development of electronically scanned arrays would be desirable 

since mechanical scannin 9 nf the 1ary» apertiiro^ Hiffimlt lapauameat 

in oscillator and mixer performance extending to UMW &z is needed to 
provide reliable radiometer sys tems. Balanced galliii arsenide 

barrier mixers, gunn oscillators, and varactor multipliers must be developed 
to provide receiver systems over the coiylete range of frequencies. 













SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 3 OF 3 _ . 

1. TITLE Advanced Microxave Sounding Radtooeters KO 1 1 /E-3 

(Near-Nc>dir and Liate) THEME / W.G. 1 1 ASK 

OATS .'i? 

I ( ) CO.'ITINUATIO.N (If r:«dsd) 

! Slodt Mo. 


will be required (13,000 wavelemths). The ability to *^abricate and 

maintain radiometers to the required tolerar.ce in orbit i s a serious 

questio.T. Development of electronically scanned arrays would be desirable 

since mechanical scanning of the large apertures is difficult Improvgaent 

in oscillator and mixer performance extending to 1000 GHz is needed to 

provide reliable radiometer sys tems. Balanced gallium arsenide 

barrier mixers, gunn oscillators, and varactor multipliers must be developed 
to provide receiver systems over the coiylete range of frequwcies. 
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SPACE TECHNOLCX3Y NEED 

FORM NO. 1 
PAGE 2 OF 3 

Multi -Frequency Microwave Imaging Radiometer 

NO n E-3 ^ 


THEME /W.G./ TASK 


DATE ^ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
I 1 ) Study alternate approaches for AMEMIR systems with high resolutions (1-10 Km 

(2) Develop microprocessor controlled low noise radiometer systems 1-300 GHz 

(3) Hy aircraft missions w it h sets of systems and develop algorithms 


(4) Develop 1-10 Km resolution shuttle HFM R system for demonstration experimen ts 

(5) Develop free flyer HFRIR system with limited freo, rnvpragp (Inii nrhit) 

( 6 ) Extend frequency coverage and resolution to synchronous systems - fiv miss i oi 


7. ALTERNATIVE APPROACHES/OPTIONS Parabolic torus with mechanically scanned 

^ es ds; mechanically scanned multiple reflector; mechanical and phased array sv s t|ms 
in '-nbi nation; synchronous vs low orbit; 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

SWi R on Nimbus G and SFASAT-A, SIMS and propo sed <;<;hr fnr chutMp, F<;mr nn Wimhn 
5 a nd 6. CV99Q and WRB-57 A/C Experiments with MFHIRO. 175. 177 RTDP's, supp o r t 
ground based measurements 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 
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MANPOWER (M Y) 
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LEVEL I. BASICPHENOMENAOBSERVEO ANO REPORTED b COMPOMENT OR BREADBOARD TESTED IN RCLEVAMT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE phenomena ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


BLANK 


SPACE TECHNOLOGY NEED FORM NO. I 

P/.GE 1 OF 2. 


1 . TITLE Planetary Surface Chemical Analyses by 1-10 3E ^ 

Alpha-particle, gamma-ray and x-ray spectrometry THEME /w.G./ TASK 

date_L/J?Z^ 


2. OBJECTIVE 

Develop methods of spectrometric analysis for planetary surface study. 



3. NEED ANALYSIS 

a) LEVEL NOW 0? WILL BE LEVEL H^UNDER EXISTING PLANS. 

b) REQUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [T] FOR OPERATIONAL SYSTEM USE BY I DATE: 1988~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM [x] LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY [x] ANALYSIS Q RESEARCH Q 

GRDTEStQ AIR craft TEST Q SPACE FLIGHT TEST Q 

OTHER (Specify) Q (Check one or more) 

pcnv 

f) R&T BASE CANDIDATE 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Solid state detector with greater resolution and sensitivity. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1 . Further develop techniq ue and Instrumentation of chemical analysis of 
solid surfaces by backscattering of alpha-particles from artifical 


radioactive source. Improve sensitivity, resolution, and extend 


capability to light elements. 


2. Develop Instrumentation for surface In-situ chemical analysis utiliz- 


ing gamna and X-ray emissions induced on planetary surfaces by cosmic 


rays and energetic electromagnetic radiation. 


. Develop technique of remote activation analysis by means of a therma 


neutron source. 











SPACE TECHNOLOGY NEED 


FORM NO. 
PAGE 2 OF 2- 


TITLE Surface Chemical Analysis by Alpha-Particle, 10 3E 


gamma-ray ana A-ray spectrometry. 


THEME /W.G./ TASK 
DATE 4 ^28^76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Development of flight qualified hardware, which can be used on 
planetary Landers and penetrometers. 


7. ALTERNATIVE APPROACHES/OPTIONS 
None 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

_PostJ/ikinq studies by OSS. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Alpha particle 
spect. 

X-ray spect. 
gamma-ray spect. 


neutron source 




MANPOWER (M-Y) 

INHOUSE 

CONTRACT 









SPACE TECHNOLOGY NEED 


1. TITLE Balloon Antenna 3 - 5 km Diameter 


FORM NO. I 

NO 9 /E-3 2 

THEME /VV.G./ TASK 

DATE ^ /26/ 76 


2-OBJECiIVE Spherical (half-alluminized) reflector antenna 


3. NEED ANALYSIS 

a) LEVEL NOW 0, WILL BE LEVEL ® UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERaMTONAL SYSTE^yl USE BY 1990 | 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH E MEDIUM □ LOW 0 

cl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH [T| MEDIUM 0 LOW 0 

c) TASKS NEEOEl . STUDY 0 ANALYSIS 0 RESEARCH 0 
GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Siiecify) 0 (Check one i 

f) R&T BASE CANDIDATE 

4. COiVIPLEMENTARY TECHNOLOGY ADVANCEiViEN T3 RSQUIREO FOR 
USE OF THIS TECHNOLOGY structure rigid 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOViPLiSH NEED 

(1) Space ass embl y to hig h deg ree o f accu racy 

(2) F ree flying ant enna feed 

(3) Meteoroid penetration repa ir techniques 

(4) Inflation technioues 


J 
















LEVEL 1. BASIC PrEWOy.^ENA CSSrRVEO AND REPCHTED 5, C0.7P0NENT OR BREADBOARD TESTED II4 REUVAM 

Or STATE 2. THEORY FORMULATED TO DcSCRISE PHEfCCUENA ENVIRONMENT IN THE LABORATORY 

OPART 3. THEORY TESTED BY PHYSICAL EXPERiMENT on 6. MOOEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 . PERTIfiENT FUNCTION OR CHARACTERISTIC OE.VOr.STRATED 


i 




— 

SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF ^ 

1. TITLE charpe State Measurement NO. 08.07 / E3 ff 

THEME /W.G./ TASK 


DATE 1 /26 / 76 

2. OBJECTIVE 

Detenninft charge state, of ,stx>tage 


3. NEED ANALYSIS 

a) LEVEL NOW 0. WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGV ni^ADY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BV !~jatE; i ■>n 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRDTEST0 At R CRAFT TEST □ SPACE FLIGHT TEST 0 

OTHER (Specify) 0 Rework for future requirements (Check one or more) 

f) R&T BASE CANDIDATE 

4. COMPLEMENTARY TECHNOLOGY ADVAN^'EMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY None 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCO.MPLISH NEED 

Rework present flight design for higher currents. 



4 



SPACE TECHNOLOGY NEED 


FORM NO. I 



7. ALTERNATIVE APPROACHES/OPTIONS Design new instrument. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Analysis 

Rework 

Space Fit Test 


|iiiiiilini|ifai|ii 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


i 

i 













LEVEL 1. BASIC PHcNC.V.ENA 0-7SERVEC AND Hr "CHTED 5. COMPONEiH OH UaEADSOAHO TC5TED IN RELEVANT 

Or STATE 2. THEORY FORMULATED TO CESCRIDE THENOf.'.ENA ENVIRONMENT IN THE LACORATCRY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MAThcMATiCAL MODEL 7. MODEL TESTED IN CFACC ENVIRONMENT 


SPACE TECHNOLOGY NEED 


1. TITLE Radiation Dosage Meter 


2. OBJECTIVE 


FORM NO. I 
PAGE 1 OF ^ 


NO. 07.08/E5 ^ 

THEME /VV.G./ TASK 

DATE _i_ /i® 


Provide information to correlate solar cell performance with_ 
expect ed degradation from cumulative radiation. Provides warning of 




3. NEED ANALYSIS 

a) LEVEL NOW [3 , WILL CE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY • 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY |oAT £:1980 ~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOiMPLISHMENTS: ENABLING □ OR 

ENHANCING; HIGH Q MEDIUM □ LOW 0 

e) TASKS NEEDED; STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST □ SPACE FLIGHT TEST 0 
OTHER (Specify) 0 Flight Design (Check ona or more) 

f) R&T BASE CANDIDATE $20 0K 


4. COMPLEMENTARY TECMMOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY None 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop flight quali fi ed of measur i ng equip m ent tha t is well wit hin 
the SOA. 





SPACE TECHNOLOGY NEED 


TITLE Radiation Dosage Meter 


FORM NO. I 
PAGE 2 OF 


08.07/E3 ^ 

THEME /W.G./ TASK 

DATE 4 ill I 


6. RECOMMENDED APPRCACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Choose most applicable g-.’ouna baseo te'.hnolo qy ar > J de.elcp f1 iyjnfc 
qualified meter. 


7. ALTERNATIVE APPROACHES/OPTIONS Don't use. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Study 


Analysis 


Research 


Flight Design 


Grd Test 


Space Fit Test 


imiuiiiiiBimi 

fafflinhiiiiiliiir 

■■■■■■■■■■■■■■■■■■ 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 















level I hash: rill NOMFNA r)K?if lIVi U ANU REPORTM) '• COMPONENT UH UilEAUBUAHU If STbO IN Rf LEVANT 

OF STATE / IMLUHY I OHMin All 0 TO DESCRIBE PHENOMENA I NVIRONMENI IN THE LABORATORY 

OF ART I THEUSIY lESII 0 BY PMYSICAI EXPERIMENT OR MODEL TESTEU IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL / MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT (UNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE Development of Larc 
Antenna 


FORM NO. I 
PAGE 1 OF 2. 


THEME /W.G./TASK 


DATE_4_ /_28;_7^ 


2. OBJECTIVE 

• 1 , 



3. NEED ANALYSIS 

a) LEVEL NOW d] , WILL BE LEVEL Q] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY I DATE: 1995 ~l 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [1] LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH Q] MEDIUM Q LOW Q 

e) TASKS NEEDED. STUDY □ ANALYSIS Q RESEARCH Q) 

GRDTEST[7) air CRAFT test □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Spherical reflectors utilizing line source 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

A breadboard model has been developed to accoimiodate feeds for 

mi crowave radiometers for earth viewing experiments from space. 

Undoubtedly, this configuration will fly from space in a scanning mode. 



I 




SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 


TITLE Development of Lerge Parabolic Torus Antenna NO 9/E- 3/ /O 

THEME /W.G./ TASK 

— DATE i / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Utilize the on-going research in earth viewing mic rowav e radiometers 
to obtain optimum design. When the configuration is acceptable from 

the electrica l stand po int, a ttack the structural p roblem of con structin g 

a larg e array . Also flight test 3 m dish in shuttle with microwave 

radiometers. 


7. ALTERNATIVE APPROACHES/OPTIONS 

Large spherical reflector with adaptive line source feed, or array 


of link source feeds. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Work has been done for SIMS and is plann ed for the Atmospheric 

Sensing Module. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Scale Model Desigi 

Feed Scan Study 
Design of 3m dish 
Fab. 3m dish 


escs in 


Assembly In space 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


2 2 2 


2 2 2 


I iHH Jtli ^ m y tn: .Hit [?iit rni? Till 

iHBUHBilHilHilinHtHfHnilMHHSWBBBKffi 


.2 .2 .2 .2 .1 .1 


10 10 10 10 30 30 30 30 30 


Till 

































LEVEL 1 BASIC PHENOMENA OBSERVED AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OPART 3 THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFTENViRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 



— ^ 

SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF Z. 

1. TITLE Collection Capabilities for Remote NO. 1-10 E-3 // 

Sample Return THEME /W.G./ TASK 

^ DATE '1 / ^8/ 76 

2. OBJECTIVE Develop capability to selectively collect material on 

surface cf planetary body. 


3. NEED ANALYSIS 

a) LEVEL NOW Q , WILL BE LEVEL Q] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [5J EOH OPERATIONAL SYSTEM USE BY I date- 1982-1^ 86 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM Q LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING O OR 

ENHANCING; HIGH 0 MEDIUM 0 LOW 0 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 ' 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) 0 (Check one or more) 

f) R&T BASE CANDIDATE 300K 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

T h e following specific requirements are needed: 

a. Bulk soil collection 

b. Sieving capabilities, e.g., particle size selection of (0.2 - 2 cm) 

c. Coring device 

d. Separate atmosphere sample 

e. Rover capability for sample collection 





SPACE TECHNOLOGY NEED 


TITLE Collection Capabilities for Reaote Saaple 


Return 


FORM rao. I 
PAGE 2 OF 


NO ^0 ^ II 

T^EME/W.G./TASIC 


DATE i / 27 / 7£ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPi.lSH NEED 

SRiT required to develop technology and cquipoent required to support 


collection, protection and containator prevention of saniple, Need 
methods of collecting bulk sample, sieve saesple, core saaple, atwcsoheric 


sample and Rover capabilities. Rover should have liaited analysis and 
collection capabilities. 


7. ALTERNATIVE APPROACHES/OPTIONS 
OSS has supported preliminary Post Yiki 


to develop technol 


l!^Ji 




8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Sample collection 


Bulk sample 


Sieve sample 


Coring device 


Atmosphere 


MANPOWER !M-Y) 

INHOUSE 

CONTRACT 


|lllnyHiyl|lfcil 

■■■■■■■■■■■■■■■■■■■■ 

imimBHiHiiui 
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LEVEL 1 BASIC PHENOMENA OBSERVED AND REPORTED i COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR \TORY 

OF ART 3 THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

mathematical MODEL 7 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE 


FORM NO. I 
PAGE 1 OF? 


NO 1. n /E-3/ 

THEME /W.G./ TASK 


TATE 1 


2 . OBJECTIVE 
To provide aol 


accuracy of 1,5 mb. (0-15 percent) 


3. NEED ANALYSIS 

a) LEVEL NOW Q] , WILL BE LEVEL Q UNDER EXISTING PLANS, 
bl REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: ~! 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH Q 

GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST [J 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE New (300K) 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Development of 600 MHz bandwidth radar altimeter 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

A two spacecraft pressure sensing technique is unde 


aiCTiiicLer-b. Propagation, geoiiTscattering uncertaintTes may limit the accura 
achievable. Techniques should be investigated to bound each contributing effict 





SPACE TECHNOLOGY NEED 


title Microwc a Pressure Sensor 


FORM NO. I 
PAGE 2 OF X 


THEME /W.G./ TASK 
DATE 4/ 27,76_ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
lete study of 







7. ALTERNATIVE APPROACHES/OPTIONS A multi-channel 53 GHz transmi ssometer raMar 

suggested by Peckham (Hatt-Heriot Univ« active MH wkshop) proposed for 197 8 ;RT 
is an alternate candidate approach. Dual frequency 53 GHz transmi tter/recei^er 




8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Feasibility study initiated under 175 UPN in FY-76 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Study 




De sign shuttle ex 




Fl y du» l free fly 
“ev. 1 mb system 


IIIUI 


imB 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING 110®$) 

INHOUSE 

CONTRACT 


3 5 4 3 3 3 3 

















LEVEL I BASIC PHENOMENA OBSERVED ANO REPORTED ^ COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR XTOBY 

OF ART 3 THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL ^ MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


PAGE 1 OF 


FORM NO. I 

2 , 


1. title Multi-Function 


Multi -Frequency Multi -Polarization 


N0._LL 




Microwave Radar 


THEME /W.G./ TASK 
DATE i / 26' 76 


2. OBJECTIVE 

To combine in a singl e <;«»n<;nr miiTtipio mnHn rapahii^^y of a r ada r altim e t erj 

rada r scatterometer and imaging radar for multi-disn'plinp fm o (l^indt 

oceans, ice) 


3. NEED ANALYSIS 

a! LEVEL NOW Q , WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: 1983 ~l 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING □ OR 

ENHANCING; HIGH (T] MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY [T] ANALYSIS Q RESEARCH Q 

GRDTEStQ air craft TEST Q SPACE FLIGHT TEST Q 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDI DATE New (BOOK) _ 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Data handling ter-hnig up^ fnr uf>ry high rates are 

nee ded along with data processing (possibly o nhnarH) — Data compression or — 
selection is definitely required for real-time applications. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

An integrated active sensor of this clas p s is tij ch ni ca lly f oas- ihl p hut r t> guir p< 

dev elopment of multiplexed exciter and s ignal prof-p<t<;f>r fu n ctions Multi- 

frequ ency radar systems that are calibratible are neede d so that arcuratP pn wc 
vs time measurements can be made. Antenna ch aracteristics must be accuratel y 


known so that all microwave infor mation can be correlated with the scene and 
the other more conventional wavelenths. Co- registration with advanrpd multi - 




SPACE TECHNOLOGY NEED 


Multi-Function Multi -Frequency 


FORM NO. 
PAGE 2 OF ^ 


NO 11 E-2 m_ 

THEME /W.G./ TASK 


4/ 27/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

(1) Perform study to define sensor meeting earth/nrpan applir; 


cri tical subsystems (3)Deve1op and fiv on shuttle sensor eleiw 
mode operation. (4) Develop techniques for on-board processin 


pattern analysis, radar cross section, altitude. 


.;octra. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

EASAT-A, shuttle, TDS imaqi 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


imiiiiiiiHiiinii 


^ Mwmm. i 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


1 










LEVEL 1 BASIC PHEMOMENA OBSERVED AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR UORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED FORM NO. 1 

PAGE 1 OF T- 

1. TITLE Htgh Resolution Imaaing Spectraneter NO 10 Er3 

THEME /W.G./ TASK 

DATE 4 /26 / 76 

2. OBJECTIVE 

To permit selectable spectral filtering for multiple pushbroom 

Imager 

3. NEED ANALYSIS 

a) LEVEL NOW Q) . WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) 'REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 for OPERATIONAL SYSTEM USE BY 1 DATE: 1 982 ~1 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM Q LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING Q OR 
ENHANCING; HIGH Q MEDIUM Q LOW □ 

e) TASKS NEEDED; STUDY 0 ANALYSIS Q RESEARCH Q 

GRDTEStQ air CRAFT TEST Q SPACE FLIGHT TEST, Q 

OTHER (Specify) FI (Check one or more) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 




5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 
1. Imaging spectrometer 

2. Area imaging arrays from near UV to near IR 









J 



SPACE TECHNOLOGY NEED 


TITLE 


High Resolution Imaging Spectr 


FORM NO. I 
PAGE 2 OF a. 


THEME /W.G./ TASK 


DATE 4/28/ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
1 . Perform Con ceptual Design and MTF Analysis 




Spectrometer Fab and Test 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


■li 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


Mj fiaMIM mmMl WHM 








LEVEL L BASiC PHE^’OV.ENA 0:3c?.V£3 AfiO HEPCRTED 5, COMPONENT OR BRFA33CAP.0 TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRISE PWENC'.!E\A ENVIRONMENT IN THE LABORATORY 

OPART 3. THEORY TESTED BY PHYSICAL EX?cRI?-?ENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MCOEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FONCTlOH OR CHARACTERISTIC L'cMCNSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF __^ 

1. TITLE ‘ Glgft Channel (lU^) NO 01,09 E-3 /U 

Spectrum Analyzer THEME /VV.G./ TASK 

DATE_'L / 1976 

2. OBJECTIVE 9 

Breakdown Received Bandwlth Into IQ Components 

for Improved 3/N 


3. NEED ANALYSIS 

a) LEVEL NOW _3.l, WILL BE LEVEL S UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (3 for OPERATIONAL SYSTEM USE BY loATE: 1985~] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH (g MEDIUM Q LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH 0 MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS □ RESEARCH Q 

GRD TEStD AI R craft test □ SPACE FLIGHT TEST G 
OTHER (Spscify) □ (Check o ne or mo re) 

f) n&T CASE CANDIDATE 250K In FY?8 

COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF ( HIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCO.MPLISH NEED 

f Packaging 

# Matching Software 


I 





SPACE TECHNOLOGY NEED 


TITLE 


FORM NO. I 
PAGE 2 OF 2 . 


NO. V ^*1 / IJg_ 

THEME /W.G./ TASK 


DATE 4 /28/ 



6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Build 10® Multi Channel Soectn 


gradually for 10^ MCSA capabil 



7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 



9. TECHNOLOGV SCHEDULES 
FY 


SCHEDULE ITEM 


^ TASK ITEM 
Computer 

Simulation 

jlons ^ruction 


1 0^ Prelim. Design 

1 q 9 Module Test 
10^ MCSA Construe- 



MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


























SPACE TECHNOLOGY NEED 




1. TITLE Solar Spectrum Measurement 


FORM NO. I 
PAGE 1 OF ^ 

^ ■\X-lC»a.*N4 

NO. 08,07 E3 /7 

THEME /VV.G./ TASK 

DATE 1 / 76 


2. OBJECTIVE 




3. MEED ANALYSIS 

a) LEVEL NOW [U , WILL BE LEVEL H] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR 0.°E RATIONAL SYSTEM USE BY fpATE: 1980 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOMPUSHMENTS; ENABLING □ OR 

ENHANCING: HIGH □ MEDIUM Q LOW [x] 

c) TASKS NEEDED: STUDY Q] ANALYSIS HD RESEARCH Q 

TRD TEStQ air craft TEST □ SPACE FLIGHT TEST Q 
OTHER (Spscify) (3 Rew ork fo r appli cation (Chack one or ntoi :• 

f) R-'Vr BASE CANDIDATE 

4. COM.''LF:MENTARY‘i nC!!NC)!.OC-iY ADVAnCEMENTS REQUIiUtD FOR 

USE OF f H IS r.ECHNOLCGV Mnn„ 


5. SPECii-V TECHNOLOGY AOVAJICEiMENT REQUIRED VO 
ACCO.’.IPLISM NEED 

^Rework _pras.ent flight J.nstrumentatlon, to -.suit application. _ 


o 




SPACE TECHNOLOGY NEED 






FORM NO. I 
PAGE 2 OF Z. 


TITLE Solar Spectrum Measurement 


(yjQ__£7^j08_/E3 / 7 


THEME /W.G./ TASK 


- DATE ^27/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Rework present flight instrumentation to suit application. 


7. ALTERNATIVE APPROACHES/OPTIONS Dont use. 


8. CUfUlgENT/PLANNED RELATED ACTIVITIES IRTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 


m 

m 

m 

1^ 

ID 

E3 

IS 

m 

m 

ns 

m 

n 

il 


ID 

m 


ED 


TASK ITEM 
Analysis 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

Rework 

1 

■ 

K 

■ 

■ 

■ 



i 

■ 

I 

■ 

I 


■ 

■ 

■ 

■ 

1 

■ 

Space Fit Test 

1 

■ 

■ 


El 


1 



■ 

1 


1 


1 

■ 

■ 

1 

■ 

■ 







i 

1 



■ 

■ 

i 

■ 



■ 

■ 


■ 




■ 

■ 




■ 



■ 

■ 

■ 

■ 



■ 

1 


■ 




■ 

■ 



■ 

■ 



■ 

■ 

■ 

■ 



■ 

1 





■ 

■ 

■ 



■ 

■ 



■ 

I 

1 




■ 

■ 


■ 

■ 


1 

■ 

■ 



■ 

■ 



■ 

1 

■ 

■ 



■ 

■ 


■ 

■ 


MANPOWER (M Y) 
INHOUSE 



.1 

.1 

.1 

















CONTRACT 





















FUNDING (10®$) 
INHOUSE 





















CONTRACT 



7 ? 

75 

77 
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SPACE TECHNOLOGY NEED 

— \ 
FORM NO. 1 


PAGE 1 OF 

1- TITLE PnrtAhlp Uarning nAfpr^Air 

NO. 07 ,08/ F.^ / 2 

Microwave and LASER Beams 

THEME /W.G./ TASK 

DATE 4 / 28 ; 76 


2. OBJECTIVE 

Provide wamina of hazardous radiat.inn in 

MirmnuiaiiQ anH 1 ACED 

regions for astronaut protection. 




3. NEED ANALYSIS 

a) LEVEL NOW (T| , WILL BE LEVEL (H UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL (7) for OPERATIONAL SYSTEM USE BY foATE: 1985 I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH 0 MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS [x] RESEARCH [x] 

GRDTEStQ air craft test Q space FLIGHT test 0 


OTHER (Specify) 0 Oevplnpmpnt 


(Check one or more) 


f) R&T BASE CANDIDATE 200K 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY None 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Low power, light weight LASER and microwave detection sensor*; and 
electronics. Packaging and placement of detector such as to not 
interfere with human activities in space. 







SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 


Portable Hazard Warning Detector for 
Microwave and LASER Beams 


NO 07. 08/ E3 /y 


THEME / W.G./ TASK 
DATE 4/28 /76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Study hazard and define detection requirements. 

Analyze detector physica l configuration. 

Research human interface techniques. 


Develop in t egrat e d det ector, analyzer and warning system. 


7. ALTERNATIVE APPROACHES/OPTIONS Accept risk of ■ icrowave cr LA SER 
exposure and drop hazard warning requirement. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 
None 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 

m 

□ 

m 

m 

m 

ID 

ca 

m 


m 

n 

m 

m 

n 


ED 

m 

ED 


ED 

TASK ITEM 
Study 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

Analysis 

1 




■ 

■ 



1 

■ 

1 

1 




■ 

1 

i 

i 

I 



Research 

1 

■ 

1 

m 

B 

■ 

I 


■ 

■ 

■ 

■ 


1 

i 

■ 

■ 

■ 


■ 

Development 

1 

■ 

■ 

1 

■ 

■ 

■ 


1 

■ 

■ 

■ 


I 

■ 

■ 




■ 

Grd. Test 

■ 

■ 

■ 

■ 

■ 

■ 

E 


■ 

■ 

■ 

■ 


1 

1 

i 

1 

■ 


■ 

Space Flight Test 




L 

■ 

■ 

■ 

m 

i 

■ 

■ 

■ 


■ 


■ 

1 

■ 


1 


I 

■ 

■ 

■ 

■ 

■ 

■ 


1 

■ 

i 

1 


E 

■ 

i 

■ 

i 


■ 


i 

■ 

■ 

■ 

■ 

■ 

■ 


■ 

r 




1 

■ 





□ 



MANPOWER (M-Y) 

INHOUSE 

CONTRACT 



.5 

.5 

.5 

.5 

.5 

.5 












i 





















FUNDING {10®$) 
INHOUSE 





















CONTRACT 





il 

A_ 

A_ 













_ 





( spAcst : 


1. title 


CHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2> 


NO. K<)/F-T/C /9 

THEME / W.G. / TASK 


DATE 4 /28; 76 


2. OBJECTIVE 

Ifcprove S/N Performance 



3, NEED ANALYSIS 

alLEVE-NOW gj . WILL BE LEVEL S UNDER EXISTING PLANS. 

b) REQUIRED ADV ANCEMENT - SHOULD BE TECHNOLO GY READY 

AT level [3 FOR OPERATIONAL SYSTEM USE BY |daTE:19R1 I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM [X] LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING; HIGH Q MEDIUM [j LOW Q 
e) TASKS NEEDED: STUDY Q ANALYSIS □ RESEARCH Q] 

GRDTESt|T1 air craft TEST □ SPACE FLIGHT TEST Q 

other (Specify) n (Check one or more) 

fj P&T BASE CANDIDATE pY7P 1 3^0 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 




oPACE TECHNOLOGY NEED 


TITLE 


Low Noise Microwave Receivers 


FORM NO. I 
PAGE 2 OF 


NO. 

THFME/W.G./TASK 


DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Improve MASERS and associated comp on ents (such as c irc ulators) t o reduc e 

receiver noise from 5-1 0 Kelvin t o 2 Kel vin. Alsp_ ext end bandw idth in 

travelling wave MASERS to 1.0 GHZ^ while l ower ing the noise. Improve 

fabric ation _t^hn1^j^s for sug^r^onducting jun^^ 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 
None 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


St^dy Contract 


Component 

DeveTopment- 

MASEIT 

Iroprovetoents _ 

Su^r'cdnductihg 

Devices 


MANPOWER (M-Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


.2 .2 .1 


iBBiSiBIKIlSnl 















*( :iCiii'JuLuGY 


j II*''-: — Penetcator Sensor .Dey.elopinent. 


FOItM NO. 
PAOF 1 or._^_ . 


NO. „.ic/t- 3 /ir. 

TIIFr.i!-. /VV.Ci./ YAl>K 

DA I l-:_ 4. /. 27/. 7^ 


1'. OL\i ;C ViV.; 


{ payload. 


Develop sensors which reasonably can fit within a penetrator 


; . I ri r. 

‘ . l-l l.i 

►- u: ' » 


’ t . . » 

* I I I I 

\ < i .■> 

[ , . . o : I 

I » t - * i . 


j 3. .'.!'!ALYr-!S 

;.) I FVH. NO'.V Vvll.l. ni LL-VFL UiJOtH l.-XISTING PLANS. 

Ii) IILOUIRLD ADVAMCir.'.'ihM r ~ SilOULD lU: I ilCliNOLOGY DI-ADY 
AT LLVLI. [ej I O:t U T::LVflONALSY.STi:rt U.Si; l)Y fM.\u 09 i 5 J 
c) DISK IN AClill-VlNG ADVAfJCtf/ll-i-JT; 

HIGH [_| r.:EDiiji';i [£) low f] 

ii) cm ncALii Y TO n i:-: ACcoMPi.iGiir-u.-N rs: lnami inc, ou 

I NIIANC.TNG: HIGH fj MEDIUM □ LOW ('J ’ 

o) iASK'JNLEnED; STUDY Q] AMAl.Y.Si:: |xj nESEAHCH 0 
GHD TlST |_xj AKi CHAFTTESr 0 Si’AC!.- I-LIGHT TEST Q 
■ Oi I !Ei! [I I _ _ |Clir;c;l; o.-i;'; or mo: :) 

•j I) l;-:<T das:- CANDIDATE Ye_s 

; j -1 CO.'-iPl.iT.iTMTAHV ■, "C:;;-.’', I.OSY A'.;V.\rjn=:iVii,'-; !\; i{r*nU!:n:D EDIT 
• ( USE (A- U;: : T.:-DHE;C'L0GV Microelectronics Capable of Withstanding 

• High G-Loading 


j i f.. s:’.:ci;'Y rEc- ;i-.'OLOGY /\dval!ce.m.:nt OEO.umf .)) to 

’ i A'.CO.'oPLiSH N.-ED 

' j Develop low data rate, small sensors. capable of withstanding hjah 

_landing. impact. shock. Senso.rs. include: _ 

Seismometer- 

Accelerometer... _ L _. 

a - Scattering spectrometer f Partially developed 


Anemometer 

Volatile Profilometer (e.g., m easu re permafrost) 


SPACE TECHNOLOGY NEED 


TITLE Penetrator Sensor Development 


FORM NO. I 
PAGE 2 OF 2. 




















LEVEL 1 BASIC PHENOMENA OBSERVED AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN TI’E LABOR XTORY 

OF ART 3 theory TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 




SPACE TECHNOLOGY NEED 


FORM NO. I 


PAGE 1 OF. 


1. TITLE Differential Correlation Radi ome try ll/E-3 2i/ 

for Tropospheric Kollunon pronling and ‘ THEME /WG / TASK 
Gas Filter -Radiomptry for Strat ospher-ic- 
Pollution Profiling Using Solar Occultation ^ 28* 76 


2. OBJECTIVE 


basis for a large number of important tropospheric and 


a detection sensitivity in the 


3. NEED ANALYSIS 

a) LEVEL NOW B , WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL B FOR OPERATIONAL SYSTEM USE BY |pATE:igft? 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM (Y| LOW □ (OCR) 

^RITICALITY TO THE ACCOMPLISHMENTS: ENABLING B OR 

ENHANCING: HIGH Q] MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS [x] RESEARCH [Y] 

GRDTEStB air CRAFT test 0 SPACE FLIGHT TEST [X] 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Ga s cell technology development, 

coating uniformity, solar pointing technology, and on-board 
data management. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Nadir viewing vertical profile for tropospheric and lower 

' s tratospheri c , including boundarylYyer^and limb profiles 
-jfar -statospLhpr.e. 


Advanced opti cal design for di rect* measuremeTTt of di f fererffT a 
ai^sor-btion wi th .a single de Lector ^ng-lc^.aperture .s vs tern , 
Iji^thenre f 1 ected solar spectrum with a S/N rati o of ISevera 1 

Improved radiometric stabil i ty ~ per Tf m^- s”dTa f 6c~cuTta ti oh 

measurement and~extcnsi on t.o additional compounds 

(t.e. , bromine) 






SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 


TITLE Di fferenti al Correlation Radlometry mq 11/E-3 "Z.} 

for tropospheric Pollution Profiling and THEME / W.G. / TASK 

Gas F^ltiPr Radinmptry fnr <?tatfttphpri r — 

Pollution Profiling Using Solar Occultation . , t.. 

DATE IS 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop advanced Differential Correlation Radiometer based on 


SRT"field model DCR, for aircraft and spacelab flight test 


and demonstrat'i on 


Extend development of Solar Occultation Limb Experiment 


i^new AAFE start, to bramine and ? species. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Differential Correlation Radiometer - 176-21-41 


Solar Occultation - Gas Filter Radiometer - AAFE-638 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Analysis 


evelopment 


A/C Test 


Analysi s 


Devel opment 


MANPOWER (M-Y) 

2/1 INHOUSE 

CONTRACT 


j[iQ 1^011311 


iiaiiBBBiiiiim 


0.1|0.If07l 





















4 


SPACE TF.CHiMOLOCiY WEED 


FORM NO. I 
PAGE 1 Or ^ 


- Cl o 

t I o o 


I. TITLE Laser .leterodvn e Radio metry no. 11 /E -3/ 2 2- 

them'e / vv.g.7t.^si< 

DATE.^._ /26./.Z6 

I 2. OBJECTIVE 

I LQ_ eT Q P *11 dipme te r . _im£ r oved spec t r aj_xe s pj jj 1M o.Q..An.'!l 

tiinaJiJ e_sji££t.r.AL .JiaadjiasLS_f or . almo sjjJie r Lc . 

measiirejneois 

3. MEED ANALYSIS 

a) LEVEL NOW (U , WILL BE LEVEL [e] UNOEB EXISTING PI AMS. 

b) REQUIRKD ADVA.NCEiMENT - SHOULD BE TECI !NOLOG'^IjE.^U')Y_ 

AT LEVEL [ 7 ] FOR OPEilATiONAI. SYS l EM USE GY fgA lF lTsT] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [^J LOW [7J 

cDCRITICALirY TOTHE ACCOMPl.lSIIMENrS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS Q RESEARCH Q 

I GRDTEStQ AIR CRAFT TEST 0 SP.ACE FLIGHT TEST 0 

i OTHER (S^).^(;i^v) 0 (Check one or mor ::) 

j f) RftT BAG:- CANDIDATE 

4. COMPLEMENTARY TECHAiOLOUY ADVANCEMEN IS REaUIRED FOR 

USE OF THIS TECHNOLOGY Lunabl e laser, di pd,es_,f.Qr_LO * $. - . Impnpxed, 

I detector refri gerat ors 


» 

Cl . 

. • lU . • , 

1 U V J- 


! 5. SPECl.-Y TECHNOLOGY ADVANCEMEN 1 REQUIRED TO 

ACCOMPLISH NEED 

Tu nable laser dj.bdes for use over spectral regions bet wee n 
1.0 and 25 ym; and whic h h av e long operating li fetimes andhigh 

sp ectral stabi.l i tXi 

_ TptaJ sx5 t_eni.d.e-V.e 1 opmen t And._te.s 1 1 na_. 

■ Adilt lj)n a 1 exj^o r. doaiy s es f ox_ e f f e c t s _ of . atmos pheri c 

in t e t f fi rra 0 1 s_ a ad._ pi Acame t e r v a r 1 al to n s._ o.n . me as u r.e. . 



SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 


TITLE Laser (Passive) Heterodyne Radlometry nO._L] E-3 ZZ, 

THEME /W.G./ TASK 

DATE ^ /28/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Flight instrument development, limited turnability S atm species underwa.' 



7. ALTERNATIVE APPROACHES/OPTIONS 
Passive IR Filter Radlometry 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 506-18-12 
506-18-12 - Basic SR&T 


AAFE - Item a and b 


750-01 & 03 - Item 3 (New initiative) 




9. TECHNOLOGY SCHEDULES 
FY 



SCHEDULE ITEM 


TASK ITEM 
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ui ^ O 
- 1 - 

g “ s 

^ ^ 

CO 5 

13 CJ O 

»o c •< 

J ’i j5 < u> 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 0F_2=JL_ 


rr T •>« w'va 


«-rj. < X ■ >-a« «^-v«rr 'mi ”t«ar.-7v 

1. TITLE CONTAINMENT AND PROTECTION NO._b_10_E-3 — 

RRmiTRRMRNTS OF REMOTE SAMPLE RETU RN THEME / VV.G. / TASK 


DATE JL_ / 2 ^ / ZL 


2. OBJECTIVE 

gppfifipH rr.nC-ainir. 6 nt and return of collected m at erial 


to p revent degradation of scientific information 


1-0 0 


o t; 


-• t/> C'J 

i:» ^ 


y. « w 1.1 
:* > o o 

o ir o q 


I - o J 
»•' ;; ; 
C I > 1 - I 


in ' 
'> o , 
t' o , 


* ) o 


o :; 


>- Tt » • 

r: : 

O r ' 


1>- 'I- 


N££D Ai'JALYSlS 

a) LEVEL NOW G] , WILL BE LEVEL [H UNDER EXISTING PLANS. 

b) REQUIRED A^MNCEMEMT - SHOULD BE TECHNOLOGY READY 

AT LEVEL FOR OPERATIONAL SYSTEM USE BY f ^TE: 19 82-1986 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH Q MEDIUM Q LOW Q 

cl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH □ MEDIUM □ LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS [£) RESEARCH 0 • 

GRDTEStO air CRAFT TEST □ SPACE FLIGHT TEST □ 

O ri lER (Sijscif'/) CD (Cht3ck ops or n ior.-) 


f) RP(7 BASE CANDIDATE 


TOOK 


- L. 

\ • 


CO;/iP!.L:r;niWTARY Tf5C! JAIOLOGV ADVAiMCcr.lSMTS RCQUIRFiO FOR 
USE OF THJS TECH WO LOGY 


! 5. SPECirV TECHNOLOGY ADVAHC.Er,IEWT REOUir^ED TO 
ACCC.VJPLIS; I WEED 

A. Reli able v^uum_s e^in^ tructed of 

non-contaminating material. 

B. Monitoring and control of pressure , temperature 


and radiation environment dur_ing sample return 


C. Receipt of samp le on ea rth or near-earth environment. 




r 

SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 2 OF ^ 

title Contalment and Protecticri Requirements 

NO 10 E3 Z3 

of Remote Sample Return 

THEME /W.G./ TASK 
DATE ^ 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

SR&T program of development of sampling devices and container which are 

vacuum tight - Container must be able to be sealed. 

Monitoring of temp. 

pressure and radiation environment from collection 

until analysis. 















SPACE TECHMOLOGY NEED 


w .*»r- j*» 


. . >. o Li 

• s 

•■' P > r. 


t. C£ UJ 
, , -* (_> t.1 
>u a; -t 

3 !i 


1. TITLE Design of Suita ble Line Sources for 
Spherical Reflectors 


FORM NO. I 
PAGE 1 OF_J.r^ 

NO. 

THEME /VV.G./ TASK 
DATE ^ / 26 / 76 



2. OBJECTIVE 

Deve lop a lin e s ource (or array of line sources) suita ble for wide 
angle feed scanning of spherical reflector antenna 


3. NEED ANALYSIS 

a) LEVEL NOW ( I , WILL BE LEVEL 5 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT -SHOULD BE TECI INOLOGY READY 

AT LEVEL n FOR OPERATIONAL SYSTEM USE BY fuA~li ri 995 ~1 

c) RISK IN ACHIEVING AD'MNCEMENT; 

HIGH Q MEDIUM |X] LOW Q] 

cl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING []] OR 

ENHANCING: HIGH [X] MEDIUM □ LOW □ 

c) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH (Q 

GRDTESt[x] AI R CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or nior o) 

f) RSjT BASE CANDIDATE funding level of $100 K r equire d FJf_78 

•T. COMPLEMENTARY TECHNOLOGY ADVANCE.MSW FS REQUIRED FOR 

USE OF THIS TECHNOLOGY a parabolic to rus re flector w ill not require 

a line source. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOM:->LiSH NEED 

An advanced line source feed has recently been installed in arecibo; 
however, to my Icnowledge, the feed is fixed (to within a few beam- 
width s) while th e refle ctor sc ans due to ear th's rotation. For a 
l arge sph e rical r eflector in sp ace , wi de a ngle scanning w ould be 

highly desirabl e ( probably mandator yl by moving t he fe ed rather than 

the big d ish. To scan more than a few beamwidths, control over the 
amplitude and phase distribution of the feed is required. This implies 
either an adaptive feed or an array of feeds. 



. 

SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 2 OF 

TITLE Design of Suitable Line Sources for >j9/E-3/ 

Spherical Reflectors ’ THEME /W.G./ TASK 

- DATE 4/28/76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Initiate theoretical studies to either (1) build an adaptive feed to 

Taylor the amplit u de and phase to m aximize the reflector effici ency 

as a functio n of feed location and/or (2) to build an array of line 

sources to maximize the same. 


7. ALTERNATIVE APPROACHES/OPTIONS 

Construct a parobollc Torus reflector that does not utilize a line source 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

None 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

m 

ED 

m 

m 


ED 

m 

IS 

ED 

m 

m 

ED 

m 

n 

S3 

ED 

ED 

IS 

ED 


TASK ITEM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Theoretical Study 

■ 

I 

- 

a 

B 

1 



1 

1 

I 


a 


1 

a 

1 

1 


n 

Scale Model Test 

1 

1 

■ 

B 

a 

B 


1 


1 

1 

a 

1 

a 



i 

■ 

■ 


ai 

Full Scale Design 

I 

1 

■ 

1 

B 



i 

m 

1 

i 

a 

1 

1 


■ 

a 


i 

a 


bh 

Full Scale Fab. 

i 

1 

■ 

1 


■ 

jm 




a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

m 





Test (Near Earth 

■ 

■ 

■ 

1 

■ 

■ 

a 

■ 

■ 

■ 

a 

a 

■ 

■ 

g 

a 

■ 

■ 

■ 

a 





Orbit) 

1 

1 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

a 

■ 

■ 

■ 

1 

■ 

■ 

■ 

1 


1 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

_ 

1 

_ 

_ 

_ 

_ 

_ 

_ 

_ 
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2 

_4 

4 

10 

20 

20 

20 

20 


10 

20 

20 
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INHOUSE 
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.1 
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.2 
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LEVEL 1. EASIC FHEUOr^cr.'A OSSEflVED A.\0 REPCRTEO 5. COMPC.VCNT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO OcSCR!3E PHEfXMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MOOEl TESTEO IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL f.’OOEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC OEMCNSTnATED 


SPACE TECHNOLOGY NEED 


1. TITLE Magnetic Sensinii 


2. OBJECTIVE 


FORM NO. I 
PAGE 1 OF " 2 . 


NO. 07.08/E3 ZS~ 
THEME /VV.G./ TASK 

DATE 1 


Determine fields created bv low voltage, high current power 

distribution system in anticipation of deleterious effects upon platform 


3. NEED ANALYSIS 

a) LEVEL NOW 0, WILL BE LEVEL 0 UNDER EXISTING PLANS. 
b| REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 
AT LEVEL |Tj for OPERATIONAL SVSTEM USE BY I PATE: ignn ~1 
c) RISK IN AC ^VING ADVANCEMENT: 

HIGH □ MEDIUM □ LOW 0 

cl) CRITICALITY TO IE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM 0 LOW [x] 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 Flight Design ( Check one or more) 

f) R&T BASE CANDIDATE 200K 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY None 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH MEED 


_ Develop a space 
instrumentation . 


Ufied fl ight v ersion of nominal gr ound 



























SPAC2 TECHNOLOG y NEED 


TITLE 


FORM NO. I 
PAGE 2 OF 


NO 1.09/E3 Z7 

THEME /W.G./ TASK 


DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Investigate size required for compatibility with existing or planned 


telescopes. Investigate overcoating techniques to obtain desired 


discrimination. Select optimum wavelengths for each of the five colors. 


Design software or microprocessor to be lOOX compatible with sens 


7. ALTERNATIVE APPROACHES/OPTIONS pi 1 m readers 


8. CURRENT/PLANNED RELATED ACTIVITIES iRTOP, OTHER) 
Limited for multispectral scanners (Landsat type) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Investigate size 
re ouired 

Select overcoatin 


!■■■■■■ 

!■■■■■■ 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (IC^S) 

INHOUSE 

CONTRACT 
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SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 


1. TITLE Large Linear Multicolor CCD Array: 


NO. \j 09/E3 


.2JZ_ 


THEME /W.G./ TASK 
DATE 4 /_2B;_Zfi_ 


^ of Smart Sensor to 1(^ ntify stars of correct spectral ty pe 

for extra terrestrial Intel 1io '-» nr«> inv p<figarmn 


3. NEED ANALYSIS 

a) LEVEL NOW 0 . WILL BE J ^ EL ,S UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - aHOULD BE TECHNOLOGY READY 


AT level Q] for OPERATIONAL SYSTEM USE BY j DATE: 1980 ~l 
cl RISK IN ACHIEVING .^DVANI .MENT: 

HIGH Q MEDIUM Q LOW 0 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING; HIGH Q MEDIUM Q LOW Q 
el TASKS NEEDED; STUDY Q ANALYSIS (j RESEARCH Q) 

GRDTEST0 .AIR CRAFT TEST Q SPACE FLIGHT TEST Q 
other 'Specifyl !Ij Senscr would operate on the <Y>e or morel 

f, BASE CANDIDATE FT78 S250K 


4 complementary TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE ""F THIS TECHNOLOGY 


S SPECIFY technology ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

U«Mr f.ntyi witb overcrated filters are repaired to m ate ptoatanetric 
meas.-eroeats s;im1t AT>e&>isly ia nve o r wore colors. S;<ofc arrays w e ald 
cerat e at t? >e fecal pl*r >e cf co RTeatiowal grand based op tical 


telesc naes. Cata iys' m would reject a ll bat desired s pectral classes 
ar»a sure tjpe. aK.e cap r eit>ates fcr later *1iste»li>p* fcj ra dio telescopes . 




J 





I 



7. ALTERNATIVE APPROACHES 'OPTIONS Don't use. 


8. CURRENT/PLANNEO RELATED ACTIVITIES (RTOP. OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Study 


Analysis 


Space Fit Test 


MANPOWER ,M-Y) 

INHOUSE 

CONTRACT 












LEVEL I lASlC PMINOMINA OISERVEO AND REPORTED S COMPONENT OR BREADBOARD TESTED IN RE CEVANT 

OF STATE 2 TMEORV FORMULATED TO DESCRIBE PHENOMENA ^ ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY TESTED gV PHYSICAL EXPERIMENT OR * 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF X 

1. TITLE Laser (Active^ Absorption NO. 10;n/E-3/ 

Spectrometry and Lidar THEME /w.G./ TASK 


DATE /_/ 


O 

s 


^ o 



2. OBJECTIVE jQ Pleasure vert ical profiles of atmospheric pollutants in the 

t roposphere; and to measure productivity, turbidity, salinity, and depth 
of water. Also of value in planetary atmospheric studies. 

3. NEED ANALYSIS 

a) LEVEL NOW (£1 , WILL BE LEVEL [T] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL □ FOR OPERATIONAL SYSTEM USE BY I DATE: 1986 ~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH (7) 

GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Hi-Powered Tunable Lasers and Laser Diodes 
Detectors, Detector Cooler Technology; Data Management Laser Heterodyne 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

- Improved Radiometric and Spectral Stab i lity 

- Increase operable spectral range to cover 0.4 to 20 un 

- Analysis, development, and test to determine error effects of 

boresighting, variable backgrounds, and a l titude 

- Radiometric sensitivity to measure Raman and fluorescence resonance 

effects 


* 





LiVfi. I lAflC rNIMOMIHA OlfiMViO AMO MPOMMO ^ COMPONINT OR RNCAUIIOAMO TESTEO IN RELEVANT 

OP* ITATI ; fNlORr TORMiaATfU TO OIICRIIII RMINOMINA CNVIRONMTNT IN THE LABORATORY 

ANT I TMIORY fllflOlYRHYIIlAl MRIRIMINT OR S MOOEL TESTED IN AIRCRAFT ENVIRONMENT 

MATNIMATICAI MODIl I MODE L TESTED IN SPACE ENVIRONMENT 

4 PIRTININT FUNCTION OR CMARACTT RISTIC OIMONtTHATIO 


I 


t i 

r « 

A, 




SPACE TECHNOLOGY NEED FORM NO. 1 

PAGE 1 OF 2L 

1. TITLE Improved X-ray and S'-ray Remote NO. 1-10 E~3 ZS 

Sensors for Planetary Surfaces THEME /W.G. / TASK 

DATE ^ / 27; 76 

2. OBJECTIVE 

Dpvplnp imprnvpd X-ray and ZT-ray dptprfnr*; fnr rmatp nrhifaL mpa«^irp- 

merits of the composition of planetary surfaces. 


3. NEED ANALYSIS 

a) LEVEL NOW [S] . WILL BE LEVEL Q] LINDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL FtI for OPERATIONAL SYSTEM USE BY loATE: 1983 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM Q LOW Q 

d» CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 

GRDTEStQ air CRAFT test □ SPACE FLIGHT TEST Q 

OTHER (Specify) 0 (Check one or more) 

r R&T BASE CANDIDATE ^(WK 

4 COMPLEMENTARY TECHNOLOGY AOVA.NCEMENTS REOUIREO FOR 
USE OF THIS TECHNOLOGY 

1. Solid state teclinology of solid state detectors 

2. Cooling 


5. SPECIFY TECHNOLOGY ADVANCEMENT REOUIREO TO 
ACCOMPLISH NEED 

1. Develop greater spectral resolution of X-ray and (T-ray detectors 

for remote sensing. 

2. Develop technology for greater surface spatial resolution for X and 

detectors in planetary orbit. 

3. Develop nK>re detailed understar>ding of calibration and interference 

problems with developed detectors (S, R and T) 

4. Oeteraine long tern irradiation effects on detectors (SR&T) 




> 






SPACE -TECHNOLOGY NEED 


Improved X-ray and -ray Remote Sensors 
Sensors for Planetary Surfaces 


FORM NO. I 
PAGE 2 OF 


NO. 10 3E 2^ 
THEME /W.G./ TASK 

DATE 4 111 !l^ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Use of high resolution, high sensitivity solid-state detectors 


required. Complimentary SR&T studies on detector performance, calibra- 
tion, and limitations required. 


7. ALTERNATIVE APPROACH ES/OPl iONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

OSS previous suppo r t of Apollo flight i n strument s - of lower capabilities : 
Present plans for Lunar Polar Orbiter - and Planetary orbiter require 

development. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


X-ray 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 













LEVEL t BASIC PHENOMENA OBSERVED AND Rf^ORTEO b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR XTORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 1 OF 2. 

1 . TITLE Spacebor.ie Meteorological Radar 

NO 1/11 /E-3/ 3o 

(Active Microwave Profiler) 

THEME /W.G./ TASK 

1 DATE 4 / 26 / 76 


2. 3-dimensions precipitating and 

nonprecipitatinq clouds 




3. NEED ANALYSIS 

a) LEVEL NOW [U , WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: IQftI ~l 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [x] LOW TJ 

dl CRITICALITY TU THE ACCOMPLISHMENTS: ENABLING U] OR 

ENHANCING; HIGH Q MEDIUM Q LOW □ 

e) TASKS NEEDED; STUDY Q ANALYSIS 0 RESEARCH Q 

GRDTEStQ air craft test (3 SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE NPw(i nM) 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Hiqli power space Qualified transmi t.t.pr«; at .3, 

6, 10. 15. 30 GHz. Push-broom multiplp heam antpnna<; 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Precision wide swath multi -frequency coherent radars will generate 

e x tremely hi g h da ta rat e s (800 M bps). — E ithe r high d ata r a t e TDRSS link - 

J?r on-board processing is required tn handle this information. — High 

measurement accuracy requires fixed beam radars. Multi -f rpgnpnry fiyprf 
beam array antennas are required. 


V J 








SPACE TECHNOLOGY NEED FORM NO. S 

^.^GE 2 OF 

TITLE Laser (Active) Absorption Spectrometry Nf> 10;n/E-3 2.^ 

and Lidar THEME /W.G./ TASK 


- - ■ DATE / / 

6. RECOMMENDED APPROACK/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Analyses to define design requirements for important tropospheric 

po llutants, and evaluate meteorological error source s. 

b. Design system t o incorp orate tu nable laser diodes and high power lasers 

c. Fabricate field s yste m and perform ground and aircraft tests. 

d. Design, fabricate, and test sensor system for Shuttle. 


7. ALTERNATIVE APPROACHES/OPTIONS Passive IR sensors. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

506-18-12 

506-18-15 

AAFE developments for LAS, LHR, Meteor, and Ocean. Lidars 

9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

13 

ED 

03 


m 

Q 

m 

m 

EQ 

m 

ES 

ED 

m 

89 

m 

ED 

ED 

tn 

EQ 


TASK ITEM 
a. 



— 

- 





1 


1 




1 

1 

1 

1 

1 

1 

b. 



• 

5 

m 

■ 
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■ 
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■ 
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c. 
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d. 
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FUNDING (10®$) 
INHOUSE 
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LEVEL I. BASIC PHENOMENA OBSERVED ANO REPORTED & COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR/^TORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


I 

i 


FORM NO. I 
PAGE 1 QF Z- 


1. TITLE Compositional Analysis of Small Solid 

NO.’-’0 3 / 

Particles 

THEME /W.G./ TASK 


riATC 4 / 28' 7fi 



Ity to determine chemical composition of small solid 
particles dispc.sed in Space and in Comets, especially under conditions 


of high encounter velocities with sensors. 

3. NEED ANALYSIS 

a) LEVEL NOW 0. WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1986 ~| 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH 0 MEDIUM □ LOW O 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 

GRDTEStQ AIR craft TEST □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED i 

1. Develop technology to perform chemical analyses of major elements and ^ 
some minor elements in small (micron to millimeter sized) dust and ice 

particles as are expected in coma and tails of comets. High relative 
encounter velocities and short sensing times are expected (Laser Zapper). 


2. Further develop technology to determine chemical composition of small 

dust and ice particles which vaporize in passing through upper 

atmosphere of Earth (micrometeorids). 








SPACE TECHNOLOGY NEED 


TITLE s paceborne Meteorological Radar (Active 
Microwave Profiler) 


FORM NO. I 
PAGE 2 OF Z. 


NO.JJ 

THEME /W.G./ TASK 

DATE 4 / 27 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Perform analysis to determine optimum multi -freouencv meteorolooi 


— Refly 


fly and demonstrate in dual frequency mode. Develop free flyer configurations. 


7. ALTERNATIVE APPROACHES/OPTIONS A subscale model can be developed for 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
bncept and preliminary feasibilit 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
nalvsis 


■■■■■■ 

llllllllliiiQllllll 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 
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LEVEL I HASH PHI NOMTNA OBS( HVi U ANU RIPORTMJ '• CUMPUNCNT OR UHEAUHUARU TESTEO IN RC LEVANT 

OF STATE / IIIKIHV I riHMIll All IJ TO IIESCKIBC PHENOMENA ( NVIRONMENT IN THE LABORATORY 

OPART T THEORY ILSf to bYPHYSICAl EXPERIMENT OR H MOOEL TESTEO IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTEO IN SPACE ENVIRONMENT 


SPACE TECHNOLOGY NEED 


1. TITLE Radial Velocity 


FORM NO. 


PAGE 1 OF 


FHEME / W.G./TASK 


DATE 1/28 ;2§ 


^^a§?a1*\^1ocity determination of distant stars to 6th magnitude to a 
precision of 2 meters/second 


NEED ANALYSIS 

a) LEVEL NOW [U , WILL BE LEVEL H] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOG'' READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1981 1 

c) RISK IN ACHIEVING ADVANCEMENT- 

HIGH □ MEDIUM (3 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q] OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS Q RESEARCH [x] 

GRDTEStO air craft TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) O (Check one or more) 


f) R&T BASE CANDIDATE 


FY78 $300K 


COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Survey of candidate star spectra to select ultra sliarp and stable 
s pectral lines. Low light level detectors tuned to preselected 
wavelengths. Systems study to select most p romising te chnique. 





SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF ^ 


MH 10 E-3 


title Compositional Analysis of Small Solid Particles 


THEME /W.G./ TASK 

DATE 4 /28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1. Develop instrument package such as mass spectrometer, emission 


spectrograph, etc., which is capable of chemical analyses of solid 


particles with velocities up to 10 Km/sec. 


2. Increase sensitivity and element resolution of techniques and sensors 
used to determine composition of Sfndll grains which are vaporized in 


passage through upper atmosphere. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Some past support of (2) above, but program is not now active. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

1 . Instrumentatio 

for comet 
analysis. 

2. Micrometeorids 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10® $) 

INHOUSE 

CONTRACT 
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SPACE TECHi'JOLOGY NEED 


FOHiVI tJO. 
PAGE 1 Or._2- _ 


U- -■•3 •..•I- *•«. rjs-' .^r * ’ 


1. rilLE Lo w Cost Electronic Subsyste m Techno logy f'jf)0 1,lQ, l l,12 ,7.8,9/E3 33 

•mEWE/vy.G.7TAs’K 


2. OBJECTIVE 


DATE 4/26/_76 


Reduce the cost of digital electronic subsystems by 10 to 1. 


3. MEED ANALYSIS 

a) LEVEL NOW [il , WILL !5E LEVEL 13 UNDEH EXISTING PL, S. 

b) REQUIRED ADVAMCEMEM r - SHOULD 3E TECIINOI. OGY RE, 

AT LEVEL fs] TOR Or'ERATIONAL SYSTEM USE D'. 

c) RISK IN ACKIl-VING ADVANCEMENT: 

HIGH Q] MEDIUM Q LOW (3 

(I) CfilTICALn Y TO THE ACCOMPLISHMENTS: ENABLING ["] OR 

ENHANCING: HIGH 0 MEDIUM □ LOW □ 

o) TASKS NEEDED: STUDY Q ANALYSIS □ RESIfARCH 

GRD TEST l^j AIR CilAE 1* TEST □ SPACE I-LIGHT TEST @ 
OTIicR (S; 3 :; 0 ify) [3 Developm ent (Ch'jf;’; ono 

f) R-7tT RASE CANDI DATE 506-18-31 500K 


or tiio! r) 


4. COMPLEr.TTjTARY TECI-.JUl.OGV AUVAi'.'CEMENTS REOUIliriD i-or: 
us:: o.-' TriSS TTiC! INOLOGY None 


I 5. SPECIFY TE.:: ’(.TTLOGY AiTVA TCE.MFNT FlEO.'JinE! > T O j 

ACCOMPIJSM MEED j 

Development of aut^ated techniques for the design and fabrication of | 

.hybrjlds anjd lAr£e_s_cale integrat for j 

higher X^old|_ hij[her degree of_ integration and advanced hybrid packaging, j 


I 

I 
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GRACE TECHNOLOGY NEED 


Radial Velocity Spectrometer 


FORM NO. I 
PAGE 2 OF ^ 


THEME /W.G./ TASK 


/ 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Investi gate can di date t e chniques. Develop tune d l^w lig ht level det ect ors. 

Sele ct corre c t ste llar spe ctral lines. Bui ld pil ot <; y<;tpm with in _ 

meter per se con d accuracy. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Limited activities within astronomical community 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Investigate 
p ossib l e t echniqu 


Select suitable 
Ivoes. — 


Design Pilot 
s ystem 

Dci gn &~bui Id 

rnnolptfl 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 
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SPACE TECHiMOLOGV NEED 

I.TI' I.K !^w Cnst^H^brid J.ech^ NO 

_ OATH _J_ /. 27/7.6 


FORiVI NO. I 
I'AGi: 1 OP_^ 

TtlCMf: /VV.G./ lASK 


2. 0L1.12C I IVE 

The Develovinent amd. Demonstr.atiQn o.f_.Techniques tp 

Reduce Hybrid f_abri ca^i_on_ Cost^ by_3/l . 


3. NcEtJ .ANALYSIS 

a) LtVl-.L NOW [ 4 ], WILL RE LtVCL [iJ UMOnit EXISlIMG PLANS. 

b) fILOUini 0 ADVAMCi MI-MT - SHOULD BL TrCIIMOl.OGY 1 LADY_ 

AT LEVEL non OPtUAi lONAI. SYSILiM USE BY [juTl : 19‘^ J 

c) DISK IN ACIIIEVINC ADVANCLMrMT: 

HIGH □ MEDIUM □ LOW [7| 

(DCilinCALITY TO THE ACIXIMPI.ISHMI M IS: I NABI.ING [~] Oil 

ENHANCING; HIGH Mi UlUM Q] LOW [ ”] 

c) TASKS NECOLP: STUDY 0 ANALYSIS (7J RLSrAHClin 

GHDTLsrO AiiT citAr-nr.sr □ space el ight i lst □ 

OlHEo t.S;iyt,ily) and Developm ent B'lwcL on.^ o^y.ry) 

f) n;vr cast c AM uio.vnf iook 


CO.VtPLr.MLM I’AHY T LC: !.''uLOGV ADVANCLMI'.i'ITS HSCUITIPD pon 
USE C.- TriLn ilCHlSOLOGV NONE 






- » n. V’ 
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f>. SPnCirv riiCJi-NiOLOGV ADVArJCrr,i;ii'j<* [^cCUii^LO ro 

ACC(;:V!r*US;i iMEEi) 

.Automatic Flip-Chip Bonding of L SIC'S with Conducti vip Epoxy .. 
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SPACE TECHNOLOGY NEED 

FORM NO. 1 


PAGE 2 OF ^ 

LOW COST ELECTRONIC SUBSYSTEM 

Mf4,7,8.9,10,ll,12/E33; 

TECHNOLOGY 

THEME /W.G./ TASK 

DATE ^ /27 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1) Develop automated techniques for the design and fabrication of 

hybrids and large scale intpgratpd rirruit*; 

(2) Provide techn ology I'or higher yield , hi gher de gree of integrat ion 

aniLadvanced. hybrid p ackag in g 

(3) Demonstrate the above. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

This work is presently done under 506-18-31, "Design, Processing and 


implement part of smart sensors. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Research 


Development 

JiccLTes-'’ 

_SpasLe_f Je^^t 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


.2 .2 .2 .2 .2 .2 .2 















SPACi- TCCHNOLOGY NEtO 


r ORM NO. I 


1 




PAGE 1 


1. TITI.H _ Column Density Monitor/Advjmced 

T^hnqlogy Radiometer ^ 


NO. . 




SC 

rnEME/VV.G./TASK 


DATl-.O- -/ 26 /.- J 6 _ 


i ZOjUE^.TIVE , , 

I CL) -Measure contamination assqciated^^^ orbiter, (2) optimize 

I * ' 

i orbiter operationA for^m^aximum astronomi wl yield^(3)_d^ 

I advanced IR astronomy technologies. 

I 3. NHr.lJ ANALYSIS 

i 

i 


! 


.•i) I LVrl. I'.'OVV [ 3 j , VVll.L fii; LEVIrl. ( 4 ) UNDER i:X!STING PLANS. 

(i) nLOUIREO ADVAfMCfiiVilfMT- SHOUI. D RL TLCI ii'iOLOGY READY 
Al LEVEL ( 7.1 rOR OPERAI lONAI SYSTEM US': SY fnAnOYZPJI 
c) RIS:< IN ,y.;il!!-VING ADVaNCLMEN f: 

IIIGI! LJ Ml-.niLIM [y LOW ["Xl 

iDCRUTCALITY TO THE AruT.ViPl.lSI IM=NT.S: LNARLING Q OR 

1 NIIANCING; !!!G;i[ x] MTIjIUM Q I.OIV ["_] 
c) I ASKS NLL-DLO; r.niDYQ ANALYSIS RrS.LARCIT fX]] 

GRDTrSr[_l AIR CR.'-vn Tf .ST QJ SPACr. l■LIGIl r •^XST O 
OTHER {SR:'!i'ify) 1^ oiii-' or more! 

!) RSd RASE C;AN!)IDAT L 


• CO,viP!.r f ii:iMf,'',.;Y YEaTvi-ALOfJY ADVA.'IC_.'.i;:i>;TS Ri-Olii.:: !) , OR 
; USE OE fllLS ■!■."•';i•il'lOL■';^SY Onboard mass spectrometers, low contamination 

1 orbiter Reusable Surface Insulation and Adhesives. 


li. Si’LCl.-Y T Lj;! I. JULCtC: / ADVAN‘;':.'i;.M r IMOUIRLi) TO 
ACCOi'/i.-*Li;;M NEED 

• Cryogenic cooling techniques below 10 Kelvin 

• Far IR detector sensitivity improvement 
„• Detector array fabrication techniques 

• Far IR_ filter improvement 

• Special spatial chopping technioues 


SPACE TECHNOLOGY NEED 


TITLE 


Low Cost Hybrid Techno logy 


FORM NO. I 
PAGE 2 OF. 


07,08,09,10,11,12 


THEME /W G./ TASK 
DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Determine automate d technique s for flip c hip c onductive epoxy boning. 

Define hardware _speci ficatign ... . Contract fQr_th$_ deilgn ancLfabricatioii. 

_qf automated bonding system^ ^ocqment and demonstrate cost 

savings available. This technique ^ill take advantage of the 
transparancy of SOS LSIC's. 


7. ALTERNATIVE APPROACHES/OPTIONS Beam lead system - difficult to handle, 
shi fts cost a n d yi eld b urde n to L SIC man u fa ctu rer. _ 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Relia ble _hybr i d fabric ation g uidel ines have been dev elop ed under 

506- 18-31. FY78-80 work under that RIOP would shift emphasjs to_ 

S upport ing and extending low cost techniques. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 
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_ 2 ^ 
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SPACi-. TfH;Hi>IOLOuY NlifiD 


.v% • • • 




FOHiVI IJO. I 
PAGK 1 OF_„:?c 


1, ’im.L Planetary (^arantine Facility in Near-Earth |^jq |Q \ 

Environment. ^ ^ U .^iF 7 VV.G. / l AC!C 


i 2 . OK! -CYiV£ 


- DA,K„l/2i/7®_„..__ 


I 


^eyelop^ f^cijlity jfor carrying out preliminary examination _of 

^returned remote samples under .quarantine constraints* 


» . on 

' - lilt 

Ul » ) 


j 3 . vr .!3 

j <|) I i-V! l NOW [T], wil l »u LfiVtl. [£] UNDER I.XISl ING IM.ANS. 

I h) I!' ouinri) AUVAMr.lI.VifM r SllOUl.O RE T'-CliNOl.OGY lll-ADY_ 

AT LI Vi'l. p/) LOR 0''E:iATI0K'A!. SYSTEM USE IJY TtI I 930._j 
! c) lill K IIM ACIII. V'TNG Am/Ai']Ct-l3ENT: 

I fjfl MLDIUM □ l.OVV [“] 

I il) C!;i I ICAl.l I Y lO THE ACCOMPLISHMENTS: LNMU INC. 01! 

j INHANCING; HIGH f J Ml-DIOM [ J LOW (’. J 

j c) T/\r.:0:M:;EirT); STUDY [3 ANALYSIS HLSEARCM 
j GI.Dl EST !J AIRCCAI-TTEST [2] SPACt TLIGHT TEST [J 

; 01 1 !E (I (;:p -.i.'y) Q1 

1 7C|/ 

1 t) [r/r;:Aln- CMvIDIJ'AYl: 

! CO.- ■;'i.'-.'.i’;i\iTA;iY ‘i ; f;;;.\!OLo::v aoval’cements h'-cuih'T) ron 
j USE O.- '! ills TE.C.IiNOLOGV . _ 

i 


I ?io1o3i?3l Jtf/Tlization proced^^^ 

Space laboratory operations. 


I I 


, < »- 
10 < 
iSi Ik II. 

I o 


j b. SinY:r. / YrCIiiOOLOGV A^VA; iCIIMYiMY WllOVllU |) YO 
; AC^:OM^’USM iK:lO 

j A. Document criteria by which samples are determined to be non-harmful 
; to earth environment and quarantine may be lifted. 

B. Technique „of sterilization of limited portion of returned samples^ __ 

C. Possibility of isolated, facility, to carry out scientific studies, of _ 

quarantined samples. ... 

















LEVEL I bASlCPM€liO«fliAOt$EflVEOANOflEfOIITEO ^ COMPONENT OR tREAOSOAflO TESTED INRELEVANT 

OF STATE 2 TNEORV rORMULATEO TO OESCRItE PHENOMENA ENVIRONMENT IN THE LAtOR %TORY 

OF ART L THEORY TESTED RY PHYSICAL EXPERIMENT OR « MODEL TEHEO IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 1 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUMCTlCN OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2. 


1. TITLE WJUICHMWEL INFRARED RftDICMEIER 
(GEOSyNCHROMOUS IR SOUNDER) 


2. OBJECTIVE 

1V^ pm«riiV» tianryprat:\ire and up>«-Ar vapnr i^ijrtrihtrt-inn in the atmnBnhftrft 

from geosyndaronous meteorological q>aoecraft, and to measure wind field s 
and cloud motion. 


NO.. 


11 


E-3 3 7 


DATE 


THEME / W.G. / TASK 
4 / 28 . 76 


3. NEED ANALYSIS 

a) LEVEL NOW Q], WILL BE LEVEL (U UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: 1983 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

d) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING Q OH 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH □ 

GRDTEStQ air craft test □ SPACE FLIGHT TEST 0 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Developnent of diffraction limited 

tele«3opes. nitrogen coolded radiative cooler technology 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

.Thia.aenflnr fteVRlntunnt vaa, initiatflci AASIR under AAEEa — DevelcapPieDt 

is b ei ng continued under th e STORMSA^ progra m. Sensor is a cemdidate 
FY-78 new st£urt. This radiometer, will allow teni^erature profiles and 

water vapor profile to b e determined with a res olution of 13km, with 
vari able frame size from full earth to 500 km x 500 km, and with frame 
rates as fast as 1 minute. Sensor also inoorporate s an ultra-high 

resolution visible mapping channel for cloud notion detection. 













SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 2 OF 3. 

TITLE Planetary Quarantine Facility in Near-Earth 

NO 10 E3 3(a 

Envlroment 

THEME /W.G./ TASK 


DATE ^2^76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH' NEED 

Develop methods for sample containment, quarantine and analysis prior to 
return to earth. Develop criteria by which samples can be determined 


to be safe. Develop technique for sterilization a portion of sample. 
Facility development for preliminary scientific study of returned 
remote sample. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
OSS has only preliminarily examined this facility. 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

m 

ED 

m 

ED 

m 

Q 

m 

ED 

m 

m 

m 

m 

m 

ED 

ED 

ED 

ED 

ED 

ED 


TASK ITEM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

Sterilization 

1 

■ 

m 





■1 

■ 

■ 

■ 

■ 


■ 

■ 


1 

■ 

i 

■ 

E 

■i 


■■ 

■■ 

s 

Isolation faclll 

1 

■ 
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■■ 


■1 


■1 

IIP 

■ 
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AH 




bb 

IB 

BB 

■n 

Non-ha rmful 
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LG. 
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criteria 
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G 

G 

■ 


■ 

■ 
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LEVEL I. lASIC PNCNOIIEIIA OtSCRVEO AND REPORTEO &. C0MP9NENT OR BREAOIOARO TESTED IN RELEVANT 

OF STATE I. TNEORV EORMULATEO TO DESCRIBE PNENOMENA ENVIRONMENT IN THE LABORATORY 

Of ART 1 THEORY TEHEO BY PHYSICAL EXPERIMENT OR 6 MODEL TEHEO IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 1 . MODEL TEHEO IN SPACE ENVIRONMENT 

B. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED FORM NO. 1 

PAGE 1 OF 

'TITLE AnuAMPm twh-wkhuw-’H-p g^RCTRrMFJER NO. lQ/E-3/ 39 

THEME /W.G./ TASK 

DATE * 

2. OBJECTIVE 

AAmh hiah r^rfoownoe HSi’s to olanataTV atMosoheric sensiin. and 
atnD^aheric pollution studies 


3. NEED ANALYSIS 

a) LEVEL NOW Q, WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL fT) for OPERATIONAL SYSTEM USE BY foArT 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH 0 MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS (x) RESEARCH Q 

GRDTEStQ AIR craft TEST □ SPACE FLIGHT TEST 0 

OTHER (Specify) H *Check one ot more) 

f) R&T BASE CANDIDATE 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 

5M-r;»fr«phftrir! HST Aafui^lnjinent for shuttle. 



5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Optical design needs to be designed for wider temperature range. 

2. Develop cryogenic sensor cooling for long-life operation. 

3. Develop low noise IR defectors. 

4. Develop data analysis and ccinacession techniques. 

5. Cooling systan for entire instninent. 





_ _ . ^ 


X 



SPACE TECHNOLOGY NEED 

FORM NO. 1 


PAGE 2 OF «- 


TITLE 


THEME /W.G./ TASK 


(GEXiSaCHRONOUS IR SOUNDER) 

DATE 4 / 28/ 76 


6. RECOMMENDED APPPDACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Use results of Huqhes Aircraft design study (AAFE suinorted) for 


developnent of AASIR. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 




9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Devel 


Ground Test 


liiirami 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


■ ■ 

HBBBBHBBB 

KlDDDKlBEiBB 















LEVEL 1 lASiC PHENOMENA OtSCRVEO AND REPORTEO b COMPONENT OR IREA080AR0 TESTED IN RELEVANT 

OF ST ATE 2 THEORY lORMUlATEO TO OESCRfPE PHENOMENA ENVIRONMENT IN THE LAROR \TORV 

OF ART 1 THEORY TESTED SY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 1 MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATEO 


4 

1 1 


SPACE TECHNOLOGY NEED 


1. TITLE Advanced Tachnc 


FORM NO. I 
PAGE top 2 


Mn n/E-3/39 

THEME /W.G./ TASK 

DATE_i_ 



3. NEED ANALYSIS 

a) LEVEL NOW [El. WILL BE LEVEL UNDER EXISTING PLANS. 
b» REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
AT LEVEL ( 7 ] FOR OPERATIONAL SYSTEM USE BY I DATE: 1985 1 
c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH 0 MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Detector technology, cooling technology . 

diffraction limited optics technology, scanning system 


technoloqy. data compression and data management. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Obtain in m spatial resolution or better in 7 spectral bands 


from 1000 km orbits with high geometric accuracy for good 


image quality and precise intra*spectral band registration. 


High signal to noise (100/1) required for earth targets of 


typical interest. Data compression and management system 


required to handle very data rates. 













SPACE TECHNOLOGY NEED 


TITLE 


Advanced Interferometer Spectroweter 


FORM NO. I 
PAGE 2 OF 


THEME /W.G./ TASK 


DATE A / ?Rl 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 




2. C 


3. Develop low noise IR detectors 




7. ALTERNATIVE APPROACHES/OPTIONS 




8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

1 


EQ EQ IQ d Q Q ES CS Q EH ED Q m E3 ID ES 13 E3 ES I 

linilL 

I— arind 

HS9BBBBBIIHISBIIHI 

^ IB IB IB I 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 















STATE 


II - 

* * > t * 

; * I : i j 
c,i . . 

I I *« Ui ... 

' : I > » • .' 
!-5 

1^ I 

0**0' 
. ; »*J r 

••I r? L; 
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» •“ !.i r: 
►. i.' u u 

Vi {" jj* 

: ; j.i ^ 
•• ca n 

o f 
» » iw I,* ; ; 


Sf'AC!: Ti:Ci i;']OLOOV MS!?D 




rOHM NO. I \ 

PAGEI 0P.__2t. I 




l. iH'Ll- Planetary Reconnaissa nce from Near N0._. LQ/EO^jp^ _ 

" illiiMC/Vy.G./ fA5!< 


. _E«r.th 


l)ATI „4. /-27/.76 


2 

■ " ..._ Peyelpp Multlspectr al Imaging Sensors from UV to 20p _ for 

_.ST_ retrofit,. an.<l. test. on. smaller earth .orbitinf telescopes.. 


■’ 3. MEi-.l i .'.MALV31.S 

ii) l.PVI-X NO'V IIJ, \V!L!. I;E-; L!HVf=l. LZ) Ui IDHH L'KISfINC PLANS, 
h) niiouiiinn ADVArjCLMiHN r - should ul- technology heady _ 

AT LtVcL If) rOH O. cil.ATIONALSYyfKIvI U.Sli |5Y J 

c) RISK IN ACHH-VING ADVANCEMENT: 

HIGH [J MEDIUM LOW [f] 

•DCHITICAI ITY TO rHE ACCOMPLISHMENTS; LN.MtLING |f] OR 
fcNHANCING: HIGH |~J MEDIUM Q lOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS jxj RESEARCH [xj 

CRD T EST Q AIR CHAET TEST Q SPACE I LIGHT T l-.ST (x) 

OTHER ( i;r.tifv) H (Cli:.»:!; on:i or m oi.-;} 

t) Il’iTRAS:-. CANDIDATi; 


, r* • • 

.1 rl 

... }.' ii i: 

r !V 

'*111*"' *: 
V* Vf V' I- ‘•* 

r » :* iJ 

•- r<J t4 •/ 


H 
fC 

r*i •• 

ic 


cu.YrM-.MENT.AriY Ts:c! ’.o::’' AUV..r'car;.E;jrs HsoumEo for 
U o';: o.= TT :ls teo! inolcgv 

_-f*l®!l_.3_t®.ilQM* 


5 . SPi.:CirY TF.CHI ’OLOOV .'•.'iVAiJCEM.EK* V nEOULHEP TO 
Af.CO.Vipi.!;?!! r!EED 

An-eU reflecting-muUlspectral-imcgiog spectrometer .ls.requjr*l. _ 

_to AlloM jnoderate. spectral. (IQOS) and hljh spa' !>T resQlutipiL.(5PQ 

elements- full, disc on Jupiter) to study time va yics planetary phepomenp. 

__end as..early.cecoima-issaftce fer some^ outer- planet bodies. -The deulce — 
would be 1S T compatible and _cou Id be flo wn o n early settles wUh 

—smeller- tel escopes. - — 






SPACE TECHNOLOGY NEED FORM NO. I 

PAGE20F_ 2_ 


TITLE Thematic Mapper mo n/E-3/39 

THEME /W.G./ TASK 

DATE 4 / 2Sy 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Pushbroom linear array technology box scanning mechanism. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


Thematts. ma 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Study 


Analysis 


Development 


Test 


■■■■■■■■■ 

■■■■■■■■■ 

■■■■■■■■■ 


MANPOWER IM-Y) 

INHOUSE 

CONTRACT 


0.10.1 .1 .1 .1 .1 ,1 


IB 

I(!11IUKISIKIUU 
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SPACE TECHNOLOGY NEED 


1. TITLE LSI Sensor Electronics - 


FORM NO. I 
PAGE 1 OF i 


NASA Network for Custom LSIC 


THEME /VV.G./ TASK 


DATE_4„/27/76 

2. OBJECTIVE 

Exov iiJi. 5 NASA Ce ntei? with Au tonomous D ata L ink ed State of 
Art LSI Design Syst ems for 4/1 Reduction of Design Time, 
1/JL lediLctixiii-Af -.Deslan.-£A&-ts*--ilL4xeiL.Soflvj»re ^ 

3. NEED ANALYSIS 

a) LEVEL NOW [3. WILL BE LEVEL [4] UNDER EXISTING PLANS. 


b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (3 FOR OPERATIONAL SYSTEiM USE BY |pATE : 198F1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH [J MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY □ ANALYSIS □ RESEARCH Q 

GRD I F.ST □ AIR CRAFT TEST Q SPACE FLIGH T TEST □ 

OTHER (Sjifcify) Q System I nte gration (Cluick ona or nmrj) 

f) ROT n.'XSE CANOID.^TC ?nnk 

COMPLEMEN i ARY TECHNOLOGY ADVANCEMENTS liEQUI.RED FOR 

USE Or THIS TECHNOLOGY . ilQHE 



5. SPECIFY TECHNOLOGY AOV.AMCEMEN T REOUIRLD TO 
ACCOMPLISH NEED 

.The _.1 mp J jetne D t d t_1j)B. jif . e x.1 sjt 1 n^ . _s of twa re on S t e of Art Mid 1_ 
Computer .pj.us. yie development of some user or ien ted ext^s^oji^s- 
.Ihl 5 sy,s tem.wi 1 l_enhanc_e_ NASA *s use of custom designed LS IC ' s_. 


• ’ rw H v' 



















SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 
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1. TITLE Mass Spectrometric Methods of Surface no 1^10 E-3 ¥\. 

Compositional Analyses THEME /W.G./ TASK 


DATE 4 


2. OBJECTIVE 

“ ’ improved mass spectrometric m 




applicable for planetary surface materials. 


hlirimMTIiTfHil 


3. NEED ANALYSIS 

a) LEVEL NOW 0, WILL BE LEVEL E UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL E FOR OPERATIONAL SYSTEM USE BY I DATE: 1987~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH Q 

GRDTEStO AIR craft test □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE ^001^ 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Instrument and Sensor development 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Develop improved high sensitivity, high resolution mass spectrometer 


for 1-200 amu mass range. 


. Develop required ionization sources for analyses of solid materials. 


3. Develop elenent fractionation and analysis techniques for analys's 


of volatile elements and compounds (e.g. G.C. and thermal analyzer 


interfacing to M.S.) 


4. Develop Improved methods of data reduction and compression. 













I 


r 

SPACE TECHNOLOGY NEED 

FORM NO. 1 


PAGE 2 OF 2. 


LSI Sensor Electronics - NASA 
Network for Custom LSIC Compute 
Design 


07.08.09.10.11,12 
NO. 

THEME /W.G./ TASK 


4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

n 


r3»niT« i:Bciisna ai 

iiktcjiMii imiiTi B|^ Vi if J Ti 


7. ALTERNATIVE APPROACHES/OPTIONS Fund network hardware systems 
elsewhere at savings of 150K per system. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
Basic CADAT system 


being provided under 506-18-3 




9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 








LEVEL I BASIC PHtNOMENA OBSERVED AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR \TORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


BUNK NOr 


SPACE TECHNOLOGY NEED 


1. TITLE Microwave (or longer wave) Subsurface 
Sounding (Earth or Planets) and Ice Thickness 
Sensor 


FORM NO. I 
PAGE 1 OF _L___ 


NO 10 & n/3>E/ 4 % 
THEME / W.G. / TASK 


DATE L fUi'Jl. 



3. NEED ANALYSIS 

a) LEVEL NOW [D , WILL BE LEVEL Ej UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [7] for OPERATIONAL SYSTEM USE BY I DATE: 9/87 ~| 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q) LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM □ LOW Q 

e) TASKS NEEDED: STUDY □ ANALYSIS □ RESEARCH Q 

GRDTEStQ air craft test □ SPACE FLIGHT TEST □ 

OTHER (Specify) 0 (Check one or more) 

f) R&T BASE CANDIDATE 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Processing of returns to provide profile of 


subsurface materials for extrapolation of contact measurements. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Determination of optimum wavelengths for best penetration of various 


distributions of dielectric constant materials should be Initiated, 


Equipment for optimum pulse length at best power should be investigated. 







PAUSE BIAI« »l*t 


SPACE TECHNOLOGY NEED 


TITLE 


Mass Spectrometric Methods of Surface 


FORM NO. I 
PAGE 2 OF 


THEME /W.G,/ TASK 


DATE_i_/28/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Methods development of flight qualified Instruments for analysis of solid 


and gaseous samples using mass spectrometric method of analysis. 


Development of Ionization methods and sample Introductions Into Mass 


Spectrometer. 


7. ALTERNATIVE APPROACHES/OPTIONS 
None 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

Some Instrument support presently from OSS - I.e. Viking 


ram of extraterrestrial materials study. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Mass Spectrometer 


Ionization Source 


Fractionation 


techniques 


Data Reduction 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


















SPACE TECHNOLOGY NEED 
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FORM NO. I 
PAGE 1 OF Ir: 

1. TITLE Annillary Tnfnrmatinn for NO.lrJfl 

Rem ote Sample Return 1 HEME /VV.G./ TASK 

DATE.JL. /S /_ /6 


2. OBJECTIVE .... 

Determine specified characteristi c s of s ample s and 


3. NEED .AWALYSIS 


a) LEVEL MOW 0, WILL fJE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL [§] FOR OPERATIONAL SYSTEM USE BY fimE: 198 0 1984 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW □ 

d) CRITICALITY TO THE ACCOMPI.ISHMEMTS: ENABLING □ OR 

ENHANCING: HIGH 0 MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS Q REvSEARCH Qc 

GRD TESTfJ AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHE.R (Specify) Q (Check one or more) 

f) RP<TDA3ECAMDID.VfE 

A. CO.vlPLOMHMTAnY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE Or THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NF.ED 

_A_, Imaging (i. e. , topograp hy , c rate rs, rocks and soil typ e) 

_B_. Local meteorological conditi ons (i.e., te mp-. » press. , 

jojuL jfRloci to. i_ jeicjJ 

_C. Basic physi cal and ch e mical charact eristi cs o f loca l 

milter ial , i.e . , majo r e le ment ana ly sis (- XRF , g-p a rticl e 

etc.) soil cohes iveness 



SPACE TECHNOLOGY NEED 


FORM NO. 
PAGE 2 OF 2 


TITLE Microwave (or longer wave) Subsurface Sounding 10 & 11/3-E/ 

(Eartb or Planets) and Ice Thickness Sensor THEME /W.G./ TASK 

DATE 4 /27/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

A variable frequency device of sufficient power will be built and 


deployed for ground test. Pulse returns will be studied and compared 


with actual cored samples for correlation. Coupled vs remote systems 


will be evaluated and Interference of surface mismatch determined. 


7. ALTERNATIVE APPROACHES/OPTIONS Magnetic field deployment and study of 
Interaction for deduction of distribution of subsurface material. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

Surface moisture studies at JSC. Lake Ice thickness measurements at Lewis. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


Deploy In field 


Correlate with 


■■■■■■■■■■■■■■■■I 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


IBBBB 

■■■■■ 


.2 .2 .2 .2 


mmmm\ 
















LEVEL I lASJC PHENOMENA OBSERVEO ANO REPORTEO i COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART X THEORY TESTED BY PHYSICAL EXPf riMENT OR € MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 



1. TITLE Narrow Field of View Limb Scanning 
Filter Radiometers 


2. OBJECTIVE 


NO. U/E-3 

THEME /W.G./ TASK 

OATE_i_ 


or absorption bv, earth's limb. 


_ Req'd. capabll /present capabll 

□ UNDER EXISTING PLANS. 


3. NEED ANALYSI^^ Req'd. capabll /present capabi 

a) LEVEL NOW □ , WILL BE LEVEL □ UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (3 FOR OPERATIONAL SYSTEM USE BY loATE: iqft1 ~l 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM [J LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

X ENHANCING: HIGH Q MEDIUM Q LOW O 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 

GRDTEStO AIR craft TEST □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q Basic constituent absorption data (Check one or more) 

f) R&T BASE CANDIDATE 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Improved detector coolers. Improved IR 


calibration techroloqles 




signal processln 


electronics; improved on-board data processing egui 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 



1 








SPACE TECHNOLOGY NEED 


TITLE 


FORM NO. I 
PAGE 2 OF Z- 


THEME/W.G./TASK 


DATE 4/27/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

SR&T support of instrument developent for planetary surface analyses 


(X-ray, fluorescence, alpha-particle spectraneter, gamna-ray 


spectrometer, grain size measurements, imaging, seismic instruments. 


heat flow, etc.) 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


Vim 




9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Imaging 


Meteorological 


Chemical Element 


Analysis 


Soil Physical 


Properties 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


■■■■■■■■■■■■■■■■■■■■ 

!!!!iHIII!!!S!!!ll 















reCHiMO'.OGY MEED 






1. TITLE I ntero ldne tary Cruise Observ atory .. 

T elesco pe for High-Resol utlon Imagery 

Of Solar Sys tem Objects 


FORM NO. I 
PAG'- 1 OF 

THEME /VV.G./ TASK 


. /2Z IJLL 


Develop diffraction limited, stru^rally nigge d, thermally 

com pensated long focal length telescope to enable observatory work 

_bejtween _pl«Jiets. 

I 3. NEED ANALYSIS 

a) LEVEL NOW \j\. WILL I5E LEVEL □ UNDER EXISTING PLANS. 

b) REQUIRED ADVANCLMEM f - SHOULD DE TECHNOLOGY READY 

AT LEVEL Q) FOR OPERATIONAL SYSTEM USE RY fuATE: loan 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q] MEDIUM Q LOW Q] 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENARLING [x] OR 

ENHANCING: HIGH Q MEDIUM □ l-OW Q 

c) TASKS NEEDED: STUDY Q ANALYSIS (x] RESEARCH Q 

GHD TEST Q AIR CRAFT TEST □ SPACE FLIGHT TEST (?] 

OTHER (Specify) Q (Check one or moi ;) 

f) HvtT RASE CANDIDATE _4|^ 

4. COMPLEMENTAnYT iiCHMOLOGY ADV.\NCEiVlENT5 REO.UIRIiD FOR 
i USE 0.- THIS t ech: 10L03Y 




SPACE TECHNOLOGY NEED 


TITLE 


Radlaneters 


FORM NO. I 
PAGE 2 OF 


NO. ll/B-3/ 

THEME /W.G./ TASK 

DATE V /28 /76 


6. RECOMMENDED APPROACH/PROQRAM PLAN TO ACCOMPLISH NEED 




0*3 to 2*0 yi / m EXtencti o n Radioneter (SER) based on Sft GE 






8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


tact UiSyj ^^*^-*1^1** 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


QQ Q] Q] ESiQCS ES Q US C3 E9 m E3 EQ 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


I ii.iiiiiHiiiiiiim 
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SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 1 OF 2. 

1. TITLE Correlation Interfercneter Spectronetry 

NO. 1VE3 V7 


THEME / W.G. / TASK 


HATC ^ / 28 / 76 


2. OBJECTIVE 





3. NEED ANALYSIS 

a) LEVEL NOW Q, WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1980 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

X ENHANCING: HIGH Q MEDIUM □ LOW O 

e) TASKS NEEDED: STUDY 0 ANALYSIS Q RESEARCH Q 

GRDTEStQ air CRAF-^ TEST □ SPACE FLIGHT TEST 0 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Thermal Control, Detectc", and Cooler 


Technology, Optical Filter Coating Technology 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

e &if>roved Stability Interfercneter for Shuttle Envirorment 


• Inproved Data Management Tech's and Electronics to Facilitate 
Data Reduction 


I 



















SPACE TECHNOLOGY NEED 


FORM NO. i 
PAGE 1 OF 2 . 


1. TITLE Life Detection Sensors 


THEME /W.G./ TASK 


DATE iUllIL. 


2. OBJECTIVE 


Further develop methods for detecting life via remote analysis 


procedures. 


3. NEEO ANALYSIS 

a) LEVEL NOW (H . WILL BE LEVEL (O UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL |7] FOR OPERATIONAL SYSTEM USE BY loATE:8^-8i> H 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH (3 MEDIUM Q LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH Q 

GRDTEStQ air CRAFT TEST Q SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE Sensors TOOK 


4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Biological, sterilization, planetary quarantine 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Develop life detection experiments with following capabilities 


a. automated microscope - resolution comparable to oil Immersion 


. culture capability on a variety of media. 


2. Upgrading GC-MS 


3. Development of unified biology expt. 


4. Detection and measuranent of water. 


(1000 magnification) on earth. 











SPACE TECHNOLOGY NEED 


TITLE 


‘ Oorrelation Interfercmeter 
Atxaospheric Pollutants 


FORM NO. I 
PAGE 2 OF 


N0._LL_LL_^£2_ 

THEME /W.G./ TASK 
DATE 4 /28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

a. Extensive laboratory test program to evaduate oorxelatitm inter- 


feroneter developed under AAFE 


b. Analysis and design effort to provide inproved i^pectral stability 


and reduce effects of radiant badogzound variations 


Mcxlificaticns and test of "AAFE" saisor 1-ardware for flight test 


on aircraft and shuttle 


Lc cooler 


7. ALTERNATIVE APPROACHES/OPTIONS Hi^ speed interferoneter, laser 


hetero^ne ^)ectrGmeter, differential oorxelation radioroeter 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

63E - - - CMATS Sensor Devel 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


■mimHi m miii 

■■■■■■■■■■■■■■■■■■■I 




MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


issni 

















LEVEL I. B/lSiC PHENOV.ENA CCSERVEO Af<3 REPORTED S. COMPONENT OR BREA030AR0 TESTED IN RELEVANT 

OF STATE 2. THEORY FOR?rjLATEO TO OESCRI3E PHEKCyENA ENVIRONMENT JN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 8. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

mathematical MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 


1. TITLE Visible/Near Infrared Polarimter 

NO. 11 E-3 V? 

for Atmospheric-Scattered Solar 

THEME /W.G./ TASK 

Radiation 

HATC^ / 26 / 1976 


2. OBJECTIVE measure tropospheric aerosol 

densities and physical 

characteristics 




3. NEED ANALYSIS 

a) LEVEL NOW (j), WILL BE LEVEL (U UNDER EXISTING PLANS. 


S 

F- 

< 

tc 

u 


o 

u 




b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 for OPERATIONAL SYSTEM USE BY IdatE: 198^ 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH 0 MEDIUM □ LOW O 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH □ 

GRDTEStQ AI R CRAFT TEST (x] SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) n&T BASE CANDIDATE 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

• Improved polarlmeter for scattered solar energy 

0.35 to 1.0 Um spectral energy 

• Plight test of polarlmeter with ground truth p rogram to 

refine data r eduction algorithm 






SPACE TECHNOLOGY NEED 

FORM NO. 1 


PAGE 2 OF 


TITLE Life Detection Sensors lO ^-3 

THEME /W.G./ TASK 

DATE ^ / 27/ 75 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

SR4T work required on life detecting sensors - Upgrading Viking-type expts. 


Development of flight qualified Instruments 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
OSS previously supported through Viking fundi 


OSS funding through planetary bloloQV at low present level , 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Life Detection Ex 


1. Automated micr 


2 . Culture Materl 


3. Innunol 


GC-MS 


Unified Biology 


m\ 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 
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SPACE TECHMOLOGY NEltD 


FORM WO. I 


PAGE 1 OF. 










1. TITLE SCIENTIFIC ANALY SIS OF REMOTE 
SAMELEL-BEHIBN 


NOJilO E-3 __5©_ 

THEME /VV.G./ TASK 
DATE_ii_ /26. /._2h 


2. OBJECTIVE 

Scie n tific an alysis in individual la borat ories of 

remot e sam ple retur n ut i lizin g state- of- the-art 

ana lytical capabil i_^ ej j 


3. WEED ANALYSIS 

a) LEVEL HOW (2, WILL DE LEVEL [3 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY RI^ADY 

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY n)A'TF~T 988") 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

cDCm riCALITY TO THE ACCOMPLISHMENTS: ENABLING Q Of^ 

ENHANCING: HIGH 0 MEDIUM 0 LOW 0 

e) TASKS NEEDED: STUDY 0 ANALYSIS □ RESEARCH 0 

GRDTEST0 Al R CRAFT TEST 0 SPACE FLIGHT TEST 0 

OTHE.R (Specify) 0 (Ch ock ona or m ore) 

f) n;vr base candidate ,._R&i..Qniy sgoic 


COMPl.CMEN TAnY TECHNOLOGY AOVANCeWENTS REO.UIRED FOR 
USE Or THIS TECHNOLOGY 


5. SI’ECIFY TECHNOLOGY AOVAMCEMEN f REQUIRED TO 
ACCOMPLISH MEED 

SR & T sup port o f basic geochemical and .geog^l^sica^ 
.analytical .capabilities.. 


I 







SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE2 0F_i:_ 


TITLE 




Vis1b1e/NIR Polarimeter for Atmospher e no 11/E-3/ 

Scattered Solar Radiation THEME /W.G./ TASK 

DATE i_/28/ 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
e Develop "solid state" polarimeter based on AAFE&SRT Polarimeter 
to m ea T o r e sDlar e n e r gy scatte r ed by t r o pTT sp t re rt c ae r o sr oir. 

• A/C Flight Test program with comprehensive "ground truth" progranj 
to verify "data emat'y'sis alguritlrm. 


7. ALTERNATIVE APPROACHES/OPTIONS INS ITU A/C and Balloon sampling 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 



m 

m 

m 

m 

m 

m 

ED 

m 

n 

ED 

m 


ED 

m 

tH 

ED 


TASK ITEM 
Analysis 



1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



Research 




m 

i 

B 


B 

i 


B 

B 

B 

■ 

B 

B 

B 

B 


B 








■ 

2 

B 

B 

i 

B 

i 


B 

■ 

B 

B 

B 

B 

1 

B 

i 

1 

A/C Fit Test 



■ 

B 

B 

B 

B 


B 


B 

■ 

i 

i 

B 

B 

i 

B 


i 

SF Test 



■ 

B 

B 

- 



B 


B 

1 

1 

i 

B 

1 

B 

■ 

1 

B 


■ 


1 

B 

i 

B 





i 
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i 

B 

I 

B 

1 

i 

B 
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I 

B 

i 

i 

■ 

1 
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i 

1 

i 
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! 

B 

B 
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1 

■ 

B 

B 

1 

■ 

B 


B 

B 
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■ 
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B 
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FUNDING (10®$) 
INHOUSE 
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LEVEL I tASICMENOMEIIAOSSERVEOANOIIEPORTEO S COMPONENT OR 8REA080AR0 TESTED IN RELEVANT 

OF STATE 2 THEORY FORMULATED TO 0ESCRI8E PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY TESTEO BY PHYSICAL EXPERIMENT OR S MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTEO IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 

1 . title Laser Profiles for Assessment of 
Small movements of earth surface 


FORM NO. I 
PAGE 1 OF 2 ^ 

NO. n/E-3/ Ct 

THEME /W.G./ TASK 

DATE_i_ /iZ / - 


'* j^v^op technique for making measurements to within one centi - 
meter employing laser instrumentation for aircraft or spacecra' t 

p l a tf o rm t o determin e t ec t o nic p l a c e movcmcnti su b si dence , 

earthquake bulge detection. 

3. NEED ANALYSIS 

a) LEVEL NOW Q) , WILL BE LEVEL Q] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY IdatE: 1^85~| 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW □ 

dl CRITICALITY T O THE ACCOMPLISHMENTS: ENABLING Q OR 

CENHANCING7^ HIGH 0 MEDIUM Q LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS [x] RESEARCH 0 

GRDTEStQ air craft TEST 0 SPACE FLIGHT TEST 0 

OTHER (Specify) O (Check one or more) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

M easurement techniques in the order of 10 to 20 cm are current lj 
aval table. An order of magnitude improvement In accuracy is 


of earch movements with 1 to 2 cm. Positional location of the 
p Tatform, as well as the resolution capability of the laser pro files 
m ust be - co n s 1 d e r edi — Incr ease d l as er powort manouvoi *- pu -lse i -4mpt oved 
collecting and data handling techniques will be required. 



r 

SPACE TECHNOLOGY NEED 

^ 

FORM NO. 1 


PAGE 2 OF JU 

TITLE Scientific Analysis of Remote SaiTiple Return 

NO. £b 


THEME /W.G./ TASK 

— 

DATE ^ m 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Continued support of laboratory studies of terrestrial and extra- 

terrestrial materials in order to maintain state-of-the-art analysis 
capabilities. 


7. ALTERNATIVE APPROACHES/OPTIONS is presently supporting on-going 

research of extraterrestrial materials - New methods of analysis require 


R&T. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

SR&T 

Analysis Suppor 
)f Extraterres- 
trial Materials 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 







LEVEL L BASX PKEN'Or/ENA OBSERVED Ar;0 P£?CaTED 5. COMPONENT OH BREA030ARD TESTEO IN /^ELEVAKT 

OF STATE 2 . THEORY FORMULATED TO DESCniaE rHENC^ENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEOPY TESTED BY PHYSICAL EXrERlUEKT OR 6. MODEL TESTED IN AIRCRAFT ENVJRONMEMT 

MATHEMATICAL I’ODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 . PERTINENT FUNCTION OR CHARACTEF.’DTiC OEf:GN3TRATCO 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 - 


1. TITLE Hi Power Lldar 

NO. 1 & 11 E-3 


THEME /W.G./ TASK 


DATE /26/ 1916 


2. OBJECTIVE 

To develop a high power pulsed 


orders of magnitude improvement in the 

state of the art for 

the measurement of pollution profiles. 

temperature proflllngj 



3. NEED ANALYSIS 

a) LEVEL NOW □ , WILL BE LEVEL d UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEM.-\r - SHOULD BE TECHNOLOGY READY 

AT LEVEL d FOR OPERATIONAL SYSTEM USE BY loATE: 198l~| 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH 0 MEDIUM Q LOW □ 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

c) TASKS NEEDED: STUDY 0 ANALYSIS [3 RESEARCH Q 

GRDTEST0 Al R CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 

»; R&T BASE CANDIDATE New - g-pOA' 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUinED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Development of an ultra high power pulsed laser 1 0 0 .joul e/ 
pulse), tuneable with high frequency stability for the spectra 

range from 3 to 15 urn. 

Required for ma.ior state of the art advanc es 1 n meteorology, 
and pollution. 
















LLVEL 1 lASlCPHCNOMfllAOtSERVEO AMOREPORTIO S COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 7 theory EORMULATEO TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY EESTEO BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MOOEL I MODEL TESTED IN SPACE EN\ IRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 

FORM NO. 1 
PAGE 1 OF a 

1. TITLE Surface Analysis by In-Situ Reflective 

NO. 1-10 E3 

and Emissive Spect>-oscopy 

THEME /W.G./TASK 


nATc 4 / 27 . 76 1 

■ 1 i_ It . 1 


2 OBJECTIX/F 

Analyse surface mineralogy and geology at high 


spatial resolution. 





3. NEED ANALYSIS 

a) LEVEL NOW [T] , WILL BE LEVEL 0 UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE: 1982 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH 0 MEDIUM Q LOW Q 

e) TASKS NEEDED. STUDY Q ANALYSIS Q RESEARCH 0 

GRDTEST0 AIR CRAFT TEST [j SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check o ne or more) 

f) R&T BASE CANDIDATE 150K 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Improv ed Infrared Imaging Syste m s and Cameras 
for surface operation on planetary bodies. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

# Ref lective region (0 .4 - 1.0 Micron) can be co vered by e xisti ng 

imaging syst ems wit h special modi^Mtions which require techno logy 
advancan ents a s follo ws; _ _ 

Zoon lens for hig h magnification coupled with high spectral 

resolution ( lOOA.) Filtering at 10-20 spectral bands. 

* Thermal Emissive Region (3-20 Microns) Cannot be covered by existing 


Imaging systems. Need mulcispectral imaging with zoom lens system for 
h igh magnification. Linea r CCD arrays opera ting iji .3-20 Micron ra nge 
a re needed to construct imaging system^ 









SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 2 OF 


HI-POWER LIDAR 


title hI-POWER LIDAR tvin 1 -i- H/E-3 T 

THEME /W.G./ TASK 

DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Investigat e and modify, to our requirements, very high power Departme nt 

of Defense d e velo ped, l idar syst ems. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Analysis 


Research 


Development 
Ground Test 


flHHH 

■—■■■■■I 

L»d 
ILiU'J 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 















SPACE TECHiSiOLOGY WEED 


FORM WO. I 
PAGE 1 OF ^ 


Vuillemier and Combination Radiative/ THEME /VV.G./ TASK 


Jojle Thomson 


DATE ^ / 26/ 76 


2. OBJECTIVE 

To provide detector coolers for s h uttle launc hed p ayloads 


3. NEED ANALYSIS 

a) LEVEL NOW [U , WILL BE LEVEL [J UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR O.^ERATIONAL SYSTEM USE BY [oAT ^1986 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW □ 

cl) CRITICALITY TO THE ACCOMPLISHMENTS; ENABLING fX| OR 
ENHANCING; HIGH (jQ MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY ANALYSIS Q RESEARCH [x] 

GRDTEST0 Al R CRAFT TEST □ SPACE FLIGHT TEST □ 

0 1'HEi! (Specify) Q (Chuck o ne or moro) 

f) R;?(T BASE CANDIDATE New - $200K 


t. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE Or THIS TECHNOLOGY Cr yoge nic transf e r un der OG c ond.' s 


5. St ECITY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

! Deiign .an d , jLteAdJ) Jia r di oa. .of. d e y i llemle r. 

caolfi.es .far..£iU101L d£^tectiix..lejiip.e.xatia'£i.-b4sejl...u|)an_Bast . 

QllD_a.i rcca.fl. cooler 

; Des i qn and anal v s i,.s_ .^f ._d e ma n d -typ e J oule- Thomson expan sji £ n 

cjo Qle.rs 1 QT_ 5.ac.Lli)l-£l£Jtjejct atures 

Design, ana lysis, and breadbo ardi nq o f c omb ined r adiative/ 

Jo ule -Thomso n cool er using sto re d hi -pressure c ryogen 

siipply, 




SPACE TECHNOLOGY NEED 


TITLE Surface Analysis by In-Situ Reflective and 
Emissive Spectroscopy 


FORM NO. I 
PAGE 2 OF 


4 / 27 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop thermal, mid-infrared multispectral imaqinq systems. 


Develop hiqh resolution spectral filters for facsimile camera sensors. 


Develop zoom lens capability for imaging systems in reflective and in 


in thermal spectral regions. 


7. ALTERNATIVE APPROACHES/OPTIONS 
Previous OSS - Viking 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Thermal IR 


M ultispectral 

Imaqer 


Multispectral 


Facsimile Camera 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 














SPACE TECHNOLOGY NEED 


TITLE Optical Element Filter Coating Technology 


FORM NO. I 
PAGE 2 OF __2 


MO. 10-11 E-3 

THEME / W.G. / TASK 


DATE 4/28/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1 . Design & Development of Improved Spectral Measurement Equipment. 

2. Tests of Coated Materiels from Stock (various coating techniques). 


3. Design of Improved Coating Facility and ^^■*teriels. 

4. Development of Improved Facility. 


. Tests of Samples from Improved Techniques 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FV 


SCHEDULE ITEM 


TASK ITEM 
1 




MANPOWER (M-Y) 

INHOUSE 

CONTRACT 














SPACE TECHNOLOGY NEED 


TITLE 


Detector Coolers for Remote Sensors - 
VM and Combin. Radiative/J-T 


FORM NO. I 
PAGE 2 OF ^ 


THEME /W.G./ TASK 


DATE 4 / 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

VM-1 - Design Study of Modification of Existing A/C VM for Shu t tle Use 
VM -2 - Prototype VM Development and Test 

VM-3 - Modify VM Desig n and Prototype 

R/JTl - Design D ena nd t y pe JT 

R/JT2 - Design Cooler System 

R/JT3 - Prototype System Development and Test 

7. ALTERNATIVE APPROACHES/OPTIONS Solid Cryogen Refrigerators 

Large Cryogen Dewars 

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
VMl 



MANPOWER (M-Y) 

INHOUSE 

CONTRACT 

FUNDING (10®$) 

INHOUSE 

^ CONTRACT 


2 2 2 
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SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF 'Z- 

1. TITLE Opti cal Element Filter CoatiWP fjQ 11 /E-3/ 5*^ 

Techno logy ^ ~ ' / W.G. / TASK 

DATE_Jl_ /2£l / Z 6 

2. OBJECTIVE 

To obtain interfpreac fi filter and -multi r, layer ajit3_-r.ef lectantifi. 

coatings which are spatially and sp e ctrallv uniform t o 1% 

across optical elements o f s e veral cm*s d imension 

3. NEED ANALYSIS 

a) LEVEL NOW [D , WILL BE LEVEL [1] UNDER EXISTING PLANS. 

b) REOUIRED A^ANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY lu ATe I 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH 17] MEDIUM Q LOW Q 

(J) CRITICALITY TO THE ACCOMPLISHMENTS^ ENABLING [71 OR 
X ENHANCING: HIGHQ MEDIUM^ LOW □ 

e) TA.SKS NEEDED: STUDY Q ANALYSIS Q| RESEARCH [7j 

GRDTEStQ AIR craft TEST Q SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check o nn or mo re-) 

f) R.-n BASF. CANDIDATE .i6QJi 


1. TITLE Opti cal Element Filter Coatil 


Techno logy 


2. OBJECTIVE 


:• ‘-* 

I • ».T F- C> 

« : :z i: 

i.t lii i'» 


CO:/i?LCr;icNTAHY TnCS.V’OLOGY ADVAMCEr.lZN nS RiiGUinriO FOR 

USE Or TrIIG TiiCIlFJOLOnv Improved laboratory spectral m easur ement 

tex:h ^s■ -dJ\ d .eiiii-i pmeiit 


V o 

•5> tn F- 


' tC «/> i. **• { 

O ui » - I . I 

; 

V ; >.i I 

•r ir. ! j 

o o ;■ 1 


fj, SPECH-Y TECHNOLOGY AnV.^NC.EMfc^'JT REC.UIREU TO 
ACCOMPLISH MEED 

Inip.Eaved. £iiat.tn.g- teihnol Qgy..t.Q oktai D. _un i.f orm.. coat i,n g_s 

5.Q-_.c.ury^d_ optij:a,l _^ements of seye_ral_ciTi_di meny on 


s. .jGINAE paok ts 
POOR QOAUTY 




SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 2 OF ^ 

TITLE Gravitaneter for Orbital Measurenent of NO^^_J E3 

Small-Scale Gravity Anomalies. THEME / W.G. / TASK 

^ ZI date 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Identify most promisi ng a pp roac h by engineering feasibility study 

(two possible approaches: On-board instrument and Orbital tracking). 

Develop needed technology for most promising approach. 


7. ALTERNATIVE APPROACHES/OPTIONS Two listed above. 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

TASK ITEM 
Study 





















Development 
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FUNDING (10®$) 
INHOUSE 
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LEVEL I BASIC PHENOMENA OBSERVtU AND REPORTED *> COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY fORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

mathematical MODEL 1 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


— 

SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF 

1. TITIE Remote Scanning Electron Microscope f^Q 1-10 E-3 

with Non-Dispersive Detection and Small THEME / w.G. / TASK 

Particle (f 1 to 5 micros) Manipulator ^ ^ 

2. OBJECTIVE 

Develo p meth ods for characterizing grain s i zes and oarticul a r types on 

planetary surfaces via scanning electron microscope with non-dispersive 
detectors for canposi tional determination, 

3. NEED ANALYSIS 

a) LEVEL NOW □ , WILL BE LEVEL Q UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (T] FOR OPERATIONAL SYSTEM USE BY I DATE: 1989~] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH |T) MEDIUM □ LOW □ 

tl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM Q LOW O 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH 0 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Optical sensors sample study of renote surfaces 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Flight qualified scanning electron microscope with non dispersive 
detectors for chemical analysis. Instrument should be capable of grain- 
size analysis, morphological characterization and chamcal analysis of 
ranotely collected samples. Required to characterize planetary surfaces. 


Resolution of 50 to 100 Angstroms required. 

Particle ma nipulato r for inaterial f 1 _to_5mi^n i_n size. Such material 
may be found on dusty planetary surfaces. Manipulation should include 
sieving, individual particle handling, and ancillory controls. 






SPACE TECHNOLOGY NEED 


TITLE Optical Element Filter Coating Technology 


FORM NO. I 
PAGE 2 0F__L- 


NO 10-n E-3 

THEME /W.G./ TASK 


DATE 4/28/76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1 . Design & Devel op ment of Improved Spectral Measurement Equipment. 

2. Tes ts of Coated Materie ls from Stock (various coating techniques). 

3. Design of Improved Coating Facility and f*'»teriels. 

4. Development of Improved Facility. 

5. Tests of Samples from Improved Techniques 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FV 


SCHEDULE ITEM 


TASK ITEM 
1 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 










LEVCL V tIAS.:f :^c:JC.:rf:AU2S:r.33 A*iO .'*l?CRTcD 5. CO?/?Or.*E\T OR SR^ADBOAflC TE3T20 IW RELEVANT 

Or STATE 2 . THECHY f Cr.VfLATEO tq occ-R;gj pv;Hr.CVE\A E?JVIRON*.?Er.T l« TnE LACORATORY 

CF ART 3. tk:0~<TSCTC3 3Y PHYSiCAL EYrcP.iV-ENT 3R 6. VOCEL TCGTED IN AinCRACT cr.'VIRCN.VENT 

VA-'-IMATICAL ?;OClL 7. M33EL TC;TE3 IS SPACE c.NVlRCNV.ENT 

<. rcr;TiNcNT FLNCTION 0= CHAHACTEriSTiC CZVCNST.'IATcO 


SPACE TECHNOLOGY NEED 


FORM NO. I 
:»AGE 1 0F_,2- 

1. TITLE Absolute Solar Racllometry NO. 1 & 11 E-3 ^ 

Calibration Pacilitj/ THEME / W.G. / TASK 

DATE M / 26/ 1976 _ 

2. OBJECTIVE 

To provide a facility for spectral and In teKr ated 

a bsol ute cali bration of solar Irrad lance and earth radiation 
bud get radiometer 

3. NEED ANALYSIS 

a) LEVEL NOW □, WILL BE LEVEL Q] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL d] FOR OPERATIONAL SYSTEM USE BY loATf: 19«1 | 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH Q MEDIUM Q LOW Q 

tl) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW □ 

c) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 

GRDTEStQ AIR craft test [X] SPACE FLIGHT TEST 0 
OTHER (Specify) O (Check one or more) 

f) R&T BASE CANDIDATE i Npw - TOOK - 4 v r) _ 

4. CO^ylPLF.MEraTARY TECHNOLOGY ADVANCEMENTS REOUIRED FOR 

U.CE OF THIS TECMNOLOGY None 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

_0_^lS_ab_solu^ calibr ati on is required fo r th e cali brati o n of 
solar constant and ea rtli radiation budget experimen ts. Lac )t 

iiX-iL S alibratlon f ac ility will cause . was.t £_ Q f J.ar ge. ^ ums_0.f 

money b ud>Teted ■fQr_th.eae_ planneii JLXPP-rlinenti._ 





~OP POOR QUALITY 





f 

SPACE TECHNOLOGY NEED 

A 

FORM NO. 1 
PAGE 2 OF Z 

Renote Scanning Electron Microscope with 

NO 10 E3 si 

Non-Dispersive Detectors. 

THEME /W.G./ TASK 



DATE m m 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

develof^ent of fl^^ht qualified ins trument with suitable j*esolj_tioji_ ar 
detector of sensitivity suitable for all elements with a.m.u. greater 

than Nd. Manipulator for particle f* 1 fo 5 micron for study capability. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

None 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
S£M 

X-ray detectors 
sample manipula- 
tor 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10® $) 

INHOUSE 

CONTRACT 








LEVEL I BASIC PHEMOMCNAOBSEMVEO AMO REPORTED b CUMPOMENT OR BREADBOARD TESTED IM RELEVANT 

OF STATE 2 THEORY fOPMULATED TO DESCRIBE PMEMOMEMA C NVIROMMENT IN THE LABOR \TORY 

OF ART 3 THEORY TcSTEO BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT tNVIRONMEHT 

.JATHEMATICAL MODEL 1 MODEL TESTED IN SPACE ENV;8UNMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOl OGY NEED 


1. TITLE Compo sitional Analy ses of Planetary ^ 

Surfaces by Remote Sensing of High Energy Particles 


FORM NO. I 
PAGE 1 OF t. 


—O-JiD E=3- 

THEME /W.G / TASK 


DATE 


2 . 


and develo pment studi es of util izing neutrons, electron s. _ 
and alpha particles produced on planetary surfaces to accomplish remote 


3. 


sensing of composition. 

NEED ANALYSIS 

a) LEVEL NOW 0 , WILL BE LEVEL 0 UNDER EXISTING PLANS 


b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY IqatE: 1982~j 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH 0 MEDIUM Q LOW 0 

(j) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH 0 MEDIUM 0 LOW 0 

e) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more) 


f) R&T BASE CANDIDATE Sensor 50K 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY 

Sensors 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1 . Fea sibi lity an d development study of using alpha spectrometry for 
specific composition studies. 

2. Feasibility study of using backstreaming electrons for specific 
composition studies. 

3 . Feasibility study of u s i neu tron en ergy spectra f or determining 

abun danc es of hydrog en and other light elements^ 





SPACE TECHNOLOGY NEED 


ABSOLUTE SOLAR RADIOMETRY 
CALIBRATION FACILITY 


FORM NO. I 
PAGE 2 OF 


NO 1 ^ n/E-3 iry 

THEME /W.G./ TASK 

DATE 4 / 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Use conical absolute radiometer to establish a facility for the absolute 
calibration of spectral and Integrated Irradlance to 0.1% acc u racy base d 
on detector based vs source based absolute standards. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Analysis 

Research 

Develop 


Test & Verify 


■IIIhI IlilHEHH 

IBBIBillHHlAllllll 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


0.1 0.1 0.1 0.1 


BBIBBBBBBBBBBBII 
















SPACE TECHMOLOGY NEED 


lO ^ O 
^ 

*- I' f? 

o < r“ 
Ir O fr. ;t 

r » CC lU 
1.1 ** <-• t-» 


o ^ 2 S 

1 - ‘i r; 
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1. TITLE JNa rrow B and Spec tral Radl ometry 
Usin- 9 . ,Eta1 on FiJ ter Techn iques 


FORM NO. I 
PAGE 1 OF Z. 

NO. /E-3 / 

THEME /VV.G./ TASK 

date_JL /26 /_76 


2. OBJECTIVE . , , 

T o obtain i m proved sp e ctral discrim in ation requ ired for measure - 

ments of atmosphe ric conii ti tuent s by ob t ainin g 0.1 cm ~^ 

r£ii)liLLian ,.ajuL lijaaJ}l.e_±.LJ) -CBlJ 


3. NEED ANALYSIS 

a) LEVEL NOW 0, WILL BE LEVEL [3 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY RE ADY 

AT LEVEL FOR OPERATIONAL SYSTEM USE BY 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM Q LOW Q 

il) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM Q LOW □ 

c) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH 0 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Sj)ecify} 0 (Chi.’ck on ri or mopj) 

f) RriTBASECANDID.VTE New - $100K 


COMPLEtMENTTnRY TECHNOLOGY ADVAiMCEMENTS REQUIRED FDR 

USE OF THIS TECHNOLOGY . j.mprov-eu_Qptixal..coat.ijig_.ts,clinj3XQay 


> >• r- 

iz tr. •-» . ' 
on- fc* 
I.I UJ ^ 
1 X *f I.I 
H- »- r n. 


5. SPECIFY TECHNOLOGY ADVANC.EMti'rf REQUIRED TO 
ACCOMPLISH MEED 

-Tl^e an-alys4s .^-d«s4 gfl-r- and - hneadboard _tes tj n.g..of .A_t.u.nablfi. 

n a nrQ w b an i , s p e c t r a 1 _ f i 1 1 e r . f p r_ r ad i om e_t r i c sensors,! ^s will 

a-lJ QW_ tuni ng. o_f s_p.ejctra]._fi Uer Jo_ accounjt for ..dpppU^^M ft 

©f_ atmos^>heric- spectra caused hy. spax.ecra±t..mD_tioaj 












LEVEL 1 BASIC PHENOMENA OBSERVED AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY fORMULATEO TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3 THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL / MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


— 

SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF "Z. 

1. TITLE In-Si tu Meteorological Station for mq 1-10 E3 ^ / 

Planetary AtJiiospheres THEME / w.G. / TASK 

DATE 

2. OBJECTIVE 

Measure Micrometeorology near Planetary Surface. 


3. NEED ANALYSIS 

a) LEVEL NOW O • WILL BE LEVEL [1] UNDER EXISTING PLANS, 
b' REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 
AT LEVEL (j) FOR OPERATIONAL SYSTEM USE BY rPATE:1985 | 
c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM Q LOW 0 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS Q] RESEARCH Q 

GROTEStQ air craft TEST □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 50K 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Sensor development for I n-si tu atmospheric 

measurements in hostile envirorment. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Standard meteorological instruments are to be modified to operate 
on Venus and Mars surface (hostile environments). Wind velocity, 
temperature, pressure, rainfall, solar illumination, lightning, thunder, 
and rainfall are to be measured. 

For Venus application, long-term operation at elevated temperatures 
a nd pressures is require d. 








SPACE TECHNOLOGY NEED 


title Narrow Band Spectral Radiometry 
Using Etalon Filter Techniques 


FORM NO. I 
PAGE 2 0F_Z- 


Nr> 11 E-3 

THEME /W.G./ TASK 


r28 /76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1. Analysis and De sign of Etalon Filter and Radiometer. 

2 . Development of Prototype Single Channel Sensor. 


3. Laboratory Testing of Prototype Sensor. 


7. ALTERNATIVE APPROACHES/OPTIONS Differential Correlation Radiometer 
Interferometer/Spectrometer 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

1 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 














LEVEL 1 BASlCPHEM0M£NA0BSEHV€0 AND REPORTED b COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2 THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR \TORY 

OF ART 3 theory TESTED BY PHYSICAI EXPERIMENT OR 6 MODEL TESTED iN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTED IN SPACE ENVIRONMENT 

i PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 



FORM NO. I 
PAGE 1 OF ^ 

1. title NON-CBYOGEMIC IR DEIECTORS NO 1 & lO/E-3/m 43L 

THEME /W.G./ TASK 

DATF 4 /28 / 76 

2. OBJECTIVE ^ 

Develop lonq-wavelencrth IR detect ^!? ahomp i»;nOic fni- nca 

with themo-electric ocoling 


3. NEED ANALYSIS 

a) LEVEL NOW Q , WILL BE LEVEL (U UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL □ FOR OPERATIONAL SYSTEM USE BY I DATE: 1990 ~| 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM g] LOW □ 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM 0 LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH Q 

GRDTEStED air CRAFT test □ SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or mere) 

f) R&T BASE CANDIDATE 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1. Materials res^earch in phot o-vo ltaic , photoc onductive and pyrcpelectric 
devices. 


r SPACE TECHNOLOGY NEED 





SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 


TITLE in-Situ Meteorological Station for Planetary no.. 


Atmospheres 


10 E3 4/ 
THEME /W.G./ TASK 


DATE 4 / 27 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Standard meteorological instruments are to be modified and repackaged 


to permit long-term operation on Mars and Venus surface. Test in 


laboratory environmental chambers. 


7. ALTERNATIVE APPROACHES, OPTIONS 


8. C’JRRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
Previous OSS Viking studies. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Design Study 


Prototype 


Flight Instru- 


I IQ ly Qj IQ IQ IQ IQ 

inmi 


MANPOWER (M-Y) 

INHOUSE 

CONTRACT 
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SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OF ^ 

1. TITLE High Resolution Heat Flow Determination no 1"10 E3 o>^ 
on Planetary Surfaces THEME /w.G./ TASK 

DATE 


^' P^e^pyXIchnlque and detectors to measure temperature profile as a 
function of subsurface depth to enable determination of local heat flow. 


3. NEED ANALYSIS 

a) LEVEL NOW 0 , WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL d] FOR OPERATIONAL SYSTEM USE BY I DATE: '^5;; 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM Q LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM 0 LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS □ RESEARCH Q) 

GRDTEStO AI R craft test □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE ^OK 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 

Penetroneter sensor. 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

1 . Implant tanperature senso r s to known subsurface depths on planetary 
objects and monitor temperature profile over a long period of time. 

2. Investigate possible methods of in-situ measurenents of heat loss notes 
from short tern introduction of heat sources. 



I 
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\ 
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SPACE TECHNOLOGY NEED 


TITLE 


Non-Crvoqenic IR Detector 


FORM NO. I 
PAGE 2 OF 


THEME /W.G./ TASK 


DATE 4 / 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 


UHBIBI 


2. Fabricate and test representative detectors In laboratory. 

3. Fabricate, test, and demonstrate 




7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNEO RELATED ACTIVITIES (RTOP, OTHER) 

s 






9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITE(^ 


TASK ITEM 




iiiiiiiajiii 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


Biliiiiimiiiiiiimiii 








LEVEL I SASIC PHENOMENA OtSCRVEO AND REPORTED S COMPONENT OR SREAOSOARO TESTED IN RELEVANT 

OF STATE 2 THEORY EORMULATEO TO OESCRIIE PHENOMENA ENVIRONMENT IN THE LAIOR UORY 

OF ART y THE ORY TESTED RY PHYSICAL EXPERIMENT OR S MODEL TESTED IN AiRCRAf T ENVIRONMENT 

MATHEMATICAL MODEL 7 MODEL TESTED IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE SENSC» SUPPORTING TEICHNQLDGY 


FORM NO. I 
PAGE 1 OF Z. 


NO 10/B-3/M 

THEME /W.G./ TASK 

DATE_J_ / 28/ 76 


2. OBJECTIVE 


Develop ancillary technoloov for sensor su 


3. NEED ANALYSIS 

a) LEVEL NOW O , WILL BE LEVEL [t] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL (3 FOR OPERATIONAL SYSTEM USE BY I DATE: 1985 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM □ LOW 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH Q MEDIUM [x) LOW Q 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH 0 

GRDTEStQ air CRAFT TEST □ SPACE FLIGHT TEST- □ 

OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 










rature 


tat). 


2. Radiation effects studies. 


OF n 






SPACE TECHNOLOGY NEED 


FORM NO. I 


PAGE 2 OF 


TITLE High Resolution Heat Flow Determination on fjp 10 E3 


Planetary Surfaces THEME /W.G./ TASK 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 


and 5 ft. lander on planetary surfaces. SR&T program of instrument 


development 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


Previous OSS funding for ALSEP None currently - related to penetrometer 


program 


9. TECHNOLOGY SCHEDULES 


SCHEDULE ITEM 


TASK ITEM 


Heat Flow 


Implant Sensor 


Calibration 




MANPOWER (M Y) 


INHOUSE 


CONTRACT 


FUNDING (10^$) 


INHOUSE 


CONTRACT 



































i SPAC;*: T!=CHi 


!i\!OLOGY rJSlED 




*ai« 


io:r"j 


FORM WO. 
PAGF 1 OF_.!?- 

I. riFLL .XuneaUA.Acousto=Qptix:.Eil-ter (TAQF-) NO. IQ/l-yCS 

THEMI-/VV.G./TAGK 


far-Fu.ll -Frame Jmagi no -Spectrometry 


DATE Lt^ll-JA 


1 ^ 

Ti 

:* I 


... 

I-. c» 

F- : 


2. oar-r.1 ivE 


.P?.Y.®V 9 P- wide spectral cov erage T AOF's. 


P. 

I • cr Vi 

f , • i-* ♦ » 


•t It 


, 1- »*• 
. • UJ «M 

:r, I • I 


• ;• o 


r-J?.EO M lAl.YGl.S 

a) Ll'VLI NOW H], Wil.L H - LEVEL Q UNDER LXISTING I’l.ANG. 

b) iJi GUinED ADV.AMCtf/iCMr - SHOULD RE I I'CI iNOLOGY Hr-ADY 

AL LrVFl [6J J OH OPi il.AflONAL SY.STEM USE I’.Y rPATri_J??5‘’^ 

c) RISK IN ACIIIEVINC AHVANGEML-NT: 

IliGH □ iMfcOiu;vi 0 LOW n 

(1) cmriGAi.n y to the agcompi ishmen rs; lnaiiling 0 oi: 

LNIIANGiWC.: HIGH f] MLDIUI.I ["J LOW [' j 

o) f ASICS NEEDED; STUDY ANALYSIS 1_'J IlFSEARGH [x] 

GRD TOST 1^1 AIR CRAFT TCS I Q SPACE I LIGHT TEST □ 

OillFI! (Siir/uKy) [7] (Clr..i.k one o r moi o) 


f) ll'VL RASE CAK'DIOATf- 


GO.'TT.Er.iEMrAMY Ti CH.jOLOSY AOV.M.'GEiVVENTS ii'iO.UIIlED EUR 

U.SO o.- 1 iii.s I .'■.Gii.'.'OLOGV Expanded spectral ceverage of CCD_ imagers 

- and-. Image processing methods 


I). s:>T.G!."v' roc:i’i;oi.e';Y .tdvancs; iewt required to 

ACGOi' C’l.lSII H.iL-o 

_ Dwel^op a cUss of TAOF's whIcJi don't require narrow jngle 


Ui 

o < 


|.| l;. H. 

I c 


- polarizing filters (feasibility has been established).. By combining 

- such TAOF's with CCD's and image processing, chemically specific .. .. . 

..imaging can be performed (e.g., SO^t O3 and NO.2 can all be uniquely 

separatee^ from atopspherjc imag i 1^ .thus g 1v ing _Ui^r spacial 

- distributionsL 







..._y 
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SPACE TECHNOLOGY NEED FORM NO. I 

TITLE Sensor Supporting Technology no 10/E3/W 

THEME /W.G./ TASK 

- ■ — - DATE ^ 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

_L Hnollng npvplnpments 

2. Radiation Effects Studies 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 


ED 

m 

ED 

ED 

ED 

m 

m 

m 

CD 

ED 

ED 

ED 

ED 

03 

ED 

ED 

tn 

ED 

^2 

TASK ITEM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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MANPOWER (M Y) 
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FUNDING (10^$) 
INHOUSE 
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LEVEL I tASlCPNENOMCIIAOtSCflVEOAItOIIErailTEO V COMfONENT OR MEAOtOARO TESTED WIIE LEVANT 

Of STATE 1 TNEORT EORMULATEO TO OESCRIK fNENOMENA ENVIROMIENT IN TNE LAMRATORV 

Of ART 1 TNEORT TESTED RVPNVSICALEXRERIIIENT OR E NCOEL TESTEO II? AIRCRAFT ENVIRONMENT 

MATHEMATICAL MDOEl I MOUEL TESTED IN STAGE ENVIRDNMENT 

4 PERTINENT FUNCTION OR CNARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE Fiber Optlcs/Integrafd 
Applications Program 


FORM NO. I 
PAGE 1 OF 2, 


NO. M0.n.12 g 3C fi| 
THEME / W.G. / TASK 


DATE_0i /28 ;76_ 


?0 appYy fiber optics to data tran smissions and prnf^cciag eyc.»aac 
both of a flight and ground nature. 


3. NEEO ANALYSIS 

a) LEVEL NOW Q. WILL BE LEVEL □ UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL L] FOR OPERATIONAL SYSTEM USE BY I DATE: 1985 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM (Q LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH (][] MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH Q. 

GRDTEStB air craft TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) □ (Check one or more) 

f) R&T BASE CANDIDATE RTOP 506-18-23 FY'78 NOA $250 k 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Laser sources being developed by LaRC 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEEO 

1. Increase data transfer speed goal: 10^ bit/sec 

2. Develop direct optical memory Interfacing 

3. Develop system ca pablllty for perfo rm ance analysis t 

parameters trades a nd system demon s tratio n 


I 





SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE2 0F_T-_ 


TITLE 


Tunable Acousto-Optic Filter (TACF) 


NO IQ / r-3../ 

THEME /W.G./ TASK 

DATE 4 / 28/ 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
Develop Mide Aperature 


7. ALTERNATIVE APPROACHES/OPTIONS 
None 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


None 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


ED 

m 

m 

m 

Gl 

m 

01 

ED 

m 

m 

ED 

m 

m 


ED 

ED 




TASK ITEM 
Development 
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FUNDING (10^$) 
INHOUSE 
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LEVEL I. BASIC PH£^OMENA 03SEBVE0 AND REPORTED 5. COMPC.VENT OR 8REAOBCARC TESTED IN RELEVANT 

OF STATE 2, THEORY FORMUUTEO TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4 . PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE Photon Detectors 
Than 30 Wm 


FORM NO. I 
PAGE 1 OF ..... 


NO oi/E-3 LL 
THEME /W.G./ TASK 

DATE _iL 1 Z6 


2. OBJECTIVE Improved photon detectors for IR astronomy 



3. NEED ANALYSIS 

a) LEVEL NOW ^ , WILL BE LEVEL S UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL Q) FOR OPERATIONAL SYSTEM USE BY IqatE: 1983 ~| 

c) RISK IN ACHIEVING ADVANCEMENT; 

HIGH □ MEDIUM Q LOW |3 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING □ OR 

ENHANCING: HIGH [7] MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY Q ANALYSIS Q RESEARCH 0 

GRD TEST |7] AIR CRAFT TEST 2] SPACE FLIGHT TEST O 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE 506-1 8-xx, $165K 


4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE CF THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

(1) Increased sensitivity under low-background conditions 


(2) Increased resolution and Imaging capability through multi- 


element arrays. 









SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 2 OF 




6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 
To establish a program of Identifying soeclflc demonstrat 


Spa ce Shutt1e and_.Qther ground uses that will allow the s 

technigues of using fi ber optics to mature. 


7. ALTERNATIVE APPROACHES/OPTIONS The alternative Is to not Integrate 
fiber optics technology into NASA 




8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 
RTOP 506- 




9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Shutt l e Exp. Qnpl 




Terminal Dev. 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


.1 










LEVEL I. BASICPNENOMENAOBSERVEO AND REPORTED b COMPDNENT OR BREAD6DARO TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OP 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE Feed Design for Large Antennas 


2. OBJECTIVE 


Optimize Antenna Sensitivity 


FORM NO. I 
PAGE 1 OF 2 

NO 09/E3/67 

THEME /W.G./ TASK 

DATE_sL 


3. NEED ANALYSIS 

a) LEVEL NOW (3 . WILL BE LEVEL S] UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY I DATE: 1990 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM (J] LOW Q 

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING Q OR 

ENHANCING: HIGH 0 MEDIUM Q LOW Q 

e) TASKS NEEDED: STUDY 0 ANALYSIS [x] RESEARCH [X] 

GRDTEStQ air craft TEST □ SPACE FLIGHT TEST, H 
OTHER (Specify) □ (Check one or more) 

f) R&T BAoE CANDIDATE FY 78 $200K 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE )F THIS TECHNOLOGY 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Achieve high sensitivity low side lobe antenna design. 


Walitv 


TITLE Photon Detectors for Wavelengths longer than no. ^ 

on ^ THEME / W.G. / TASK 


DAT E 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM P: AN TO ACCOMPLISH NEED 

Improved Bolometers operating at temperatures below 1 Kelvin may be 

improved from a NEP of by improv ed fabri cation tech niques 

and compositio n. J oseph so n micro-bridges will be exploited for use as IR 
detectors. Array fabrication techniques will be explored. 


7. ALTERNATIVE APPROACHES/OPTIONS Improved photoconductors may be 
developed 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 
RTOP has been submitted to Code RE 506-16-XX 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
aluate PbSnl 


Fabric^t^ & EvaT- 
u ^te Silicon 
Bolometer Array 


Investigate 


MANPOWER (M Y) 

INHOUSE 3 13 13 13 

CONTRACT 


















LEVEL I. BASJC PHENOMENA OBSERVED AND REPORTED COMPONENT OR BREADBOARD TESTED IN RELEVANT 

OF STATE 2. THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR 6. MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 7. MODEL TESTED IN SPACE ENVIRONMENT 

4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


I 


1. TITLE Large Aperture Antennas 


FORM NO. I 
PAGE 1 OF 2 

No.jzEazfia 

THEME /W.G./ TASK 
DATE_4^ l3C.' TO 


2. OBJECTIVE 


Determine optimum configuration for a very large aperture 


antenna on earth or In space. 


3. NEED ArJALYSIS 

a) LEVEL NOW [D , WILL BE LEVEL d] UNDER EXISTING PLA\ v 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL [3 FOR OPERATIONAL SYSTEM USE BY I DATE:! 990 ~1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH □ MEDIUM 0 LOW Q 

dl CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH Q MEDIUM □ LOW Q 

e) TASKS NEEDED: STUDY (x] ANALYSIS 0 RESEARCH 0 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST 0 
OTHER (Specify) O (Check one or more) 

f) R&T BASE CANDIDATE FY 78 $200K 

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY NGC. materials, structures, propulsion^ 

power 


5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Technology advancement in large light-weight space structures of high 
geometrical accuracy. Pointing and figure control of such structures, 
transportation to orbit, advance technology in low cost mass reproducible 
ground antennas and multielement, broadband arraying techniques. 



! 


V 




SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT 

(Lin in numarieni oniar. 1 — HiftMn Priority) 


WORKING GROUP £-3 


FORM II 
FORM III 



PAGE BWANK H0X* 






















































^ SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT 

(Lilt in nufimricsl mtter 1 ~ HiMmst Prioritv) 

WORKING GROUP E~3 

FORM ir 
FORM Ml 

A WP P^A^PP^W A#P A^VP ^ P P P^^P^^^PA v P ^P^P P%^ § 

DATE 4 /29 / 76 



THEME NO. 
ECHNOLOGY NEEOn3>^.^ 


7 

8 


10 

11 

SPACE 

SPACE 

SETI 

SOLAR SYS. 

GLOBAL 

POWER 

INDUST. 


EXPL. 

SERVICE 


High Res Imaging 
Spectrometer 


NASA R&T 


C«intnt I NAT A«t I VVG 


13 14 


SUMMARY PRIORITY 
ASSESSMENT 


DIV. 5 K 


16 


17 


18 


19 


11 20 


150 


300 250 


19 I 23 


del- 

ted 


26 





















































































































































































































































SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Microwave Pressure Sensor 


DATE-i-/29 — / 


TTNO. 


OR WORKING GROUP NO. 


te^^op’an active microwave remote surface pressure sensor (1 mb accuracy] for 


JUSTIFICATION No means remote atmospheric pressure now exists. This 
Information would be very valuable to meterologlst In predicting movement 


and activity of severe storms and weather front. 


TECHNICAL APPROACH/PLAN 

Study the proposed active microwave technique for remote pressure sensing. 


Analyze errors and develop hardware required for shuttle sortie demonstration 


experiments. 


SCHEDULE ITEM 


Develop hardware 


Shuttle mission 


PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 














SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE 


OBJECTIVE 




ictral High Resolution MW Radiometer DATE-1—/ 
TTNO. OR WORKING GROUP NO. 




JUSTIFICATION High resolution microwave radiometers can penetrate douds a nd 
rovide Images of sea temperature, sea surface wind speeds, water vapor. 


precipitation, pollution 


TECHNICAL APPROACH/PLAN 

(1) Study alternate appro a ches for shuttle experiments and free flyers 

low noise radiometer 1*300 GHz 


3) Conduct aircraft experiments and develop Inversion algorithms 


(4) Develop 2-3 M shuUle based anten na systems (1- 30 0 GHz) In p hases 

flyer antenna/radiometer 


SCHEDULE 


SCHEDULE ITEM 


TASK 

( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 



iiiiinmiliiiiiiiii 

!■■■■■■■■■■■ ■■■■■■ ■■■ 

bbbbbbbbbBbbBSBSBi 

BiiiiiBBi|iiiB88|| 

BEBBBiBiiilillllBBii 

■■■■ bhbibb 8 bhhb 8 i 

bbbbbbbBbBbBBbbbbbbi 



1b 10 10 10 10 10 


.5 .5 .5 .5 .6 .6 .6 .6 


PROPOSED LEAD CENTER GSFC/LaRC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 


ORIGINXD EKCHB Q 
OF POOR QUALmO 































SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV 


TITLE Advanced Microwave Sounding Radiometers DATE-a_/ 

(Near-Nadir and Limb) TTNO. OR WORKING GROUP NO. E-3 


^W^SltXSe near a11 weather, high spatial resolution atmospheric and 


pollution sensing from geosynchronous orbit 


JUSTI FICATION The 118 GHz 0? line and 183 GHz H^O line will provide critie a 1 
temperature and precipitation maps of severe storms under the circus canopy 


which limits the 1R sensors. 


TECHNICAL APTROACH/PLAN 

Millimeter and submillimeter radiometers must be developed over the 


100-1000 GHz frequency range and aircraft experiments flown to develo 


the inversion algorithms. Shuttle experiments of selected bands on sortie 


mission should follow aircraft missions prior to free flyer mission. 


SCHEDULE FY 


SCHEDULE ITEM 


TASK 

T heory/exp e rim'ts 
Mission studies 


Sensor definition 


Aircraft demo. 


Sensor developn'i't 



BBBBBBBBBBiBBBBBBlBB 



3 3 3 3 3 3 3 3 3 3 3 





PROPOSED LEAD CENTER 

GSFC/JPL 






RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Multi -Function Multi -Frequency Multi -Polarization DATE -1— / - / — Zr 

Microwave Radar TTNO. OR WORKING GROUP NO. 


OBJ^CTW^ine ^ single sensor multiple mode capability of a radar altimeter 


scatterometer and imaging radar 


JUSTIFICATION The basic imaging radar provides spatial resolution comparab le 

to LANDSAT images. However, calibration techniques are required s o that 

accurate power vs time measurements can be made for altimetry ai-d scattercmetr; 


TECHNICAL APPROACH/PLAN 

( 1 ) Perform study to def ine s ensor ap plicati on need s 

( 2) ART/SRT critical subsystems 

(3) Develop techniques for on-board processing to obtain ocean spectra, radar 

cross-section, altitude 


SCHEDULE 


SCHEDULE ITEM 


MANPOWER (M Y) 

DUSE 

(TRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 











SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


DATE-JL/-22 — !2£u 


title Containment and Protection Requirements of DATE — (Lh 

jemo_^e Sampje Keturn TTNO. _ OR WORKING GROUP NO. 


OBJECTIVE 

Specified containment and return of collected material to present 


degradation of scientific information. 


JUSTIFICATION Surface samples from planetary bodies will be returned to 


Earth for study. They must be returned in sealed containers arJ protected 
from the space and earth environment. 


TECHNICAL APPROACH/PLAN 

Develop reliable vacuu m sealing containers constructed of non-contaminating 
materials. Sensors for monitoring a nd control of pressure, temperature 
and radiation environment during sample return. Facilities for receipt and 


processing of sample on earth or near-earth environment must be considered. 


SCHEDULE p 


SCHEDULE ITEM 


TASK 

Vacuum containe 


P,T monitoring 


Radiation shiel 


Sample Receipt 


imiiifi 




FUNDING (10°$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JSC, JPL, Ames 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 












SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Ancillary Information for Remote 
Sample Return 10 


DATE—l/ 


OR WORKING GROUP NO. 




ft^TOTne^specified characteristics of samples and samples environment prior 


to and during collection. 


JUSTIFICATION In support of r emote Sct^p’e r^iturn miss'onsi ancillary 
information about the sample and its landing site is required. 


TECHNICAL APPROACH/PLAN 

Develop ability to image sample Ju.’ing collection. Check capability to measure 


the local meteorology. Perform basic chemical analysis of landing site (e.g. 


X_J1.F. on alpha-particle experiment) and determine petrographic properties 
of soi 1 . 


SCHEDULE 


SCHEDULE ITEM 


Imag i ng 


Metoeroloq y 
Chemical element 

analysis 

Soil physical 


properties 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JPL, ARC, JSC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 












SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Scientific Analysis of Remote Sample 


Return Material 


TTNO. 


■■ 


OR WORKING GROUP NO. 


mil 


OBJECTIVE 

Scientific analysis in individual laboratories of remote sample return 
utilizing state-of-the-art analytical capabilities. 


JUSTIFICATION The maximum scientific return and information available 
on planetary materials can be obtained in laboratories using the state-of- 
the-art techniques. 


TECHNICAL APPROACH/PLAN 

SR&T support for the analysis of extraterrestrial materials must be 
initiated. Basic geochemical and geophysical analyses of returned ramples. 


SCHEDULE 


SCHEDULE ITEM 


Analysis of 


Extraterrestrial 


MANPOWcR (M Y) 

DUSE 

ITRACT 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


Rkm 


hMin 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 








SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Planetary Qu arantine Facility In Near-Earth DATE— A-/ ,2 7 

Envirorment TTNO. 19 OR WORKING GROUP NO. J3_ 


OBJECTIVE 




remote samples under quarantine constraints. 


JUSTIFICATION Samples from planetary objects will be returned to earth 
study. A facility for their preliminary examination - under quarantine 


control -must be available. 


TECHNICAL APPROACH/PLAN 

Document criteria for definition of suitability of sample (safe) return to 


earth. Develop techniques for sterilization of a limited portion of the 


returned sample. Develop capability for facility to perform limited 


preliminary scientific study of sample. 


SCHEDULE 


SCHEDULE ITEM 


Sterilization 
Isolation Facilit 
Non-harmful 


criteria 


■■■■■ 

iiniii 


MANPOWER (M-Y) 

DUSE 

/TRACT 


PROPOSED LEAD CENTER 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 
















SPACE TECHNOLOGY ADD4TIONAL INITIATIVE 


FORM IV 


TITLE Planetary Surface Chemical Analyses by Alpha- DATE -4—/ — 

Particle, Gamma-ray and X-ray 

Spec tr ome tr y TTNO. 10 OR WORKING GROUP NO. JH 


OBJECTIVE 

Develop methods of soectrometric analysis for planetary surface study. 


JUSTIFICATION Analysis instruments must be available for Landers and 
return sample missions to pl anet ary surfaces in or der to measure chem.ical 
composition of the body. 


TECHNICAL APPROACH/PLAN 

Development of flight-qualified instruments for in-si tu chemical analysis 


of planetary surfaces using the techniques of alphaparticle, gamma-ray 


and x-ray spectroscopy. Develop technique of remote activation an 


means of a thermal neutron source. 


SCHEDULE 


SCHEDULE ITEM 


Alpha partic le 

X-ray spectrome- 


try 


Gamma-ray spec- 
trometry 


Neutron source 


MANPOWER (M-Y) 

DUSE 

iTRACT 


FUNDING 110®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JPL, JSC, Ames, GSFC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 















SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


title Improved X-Ray and Gamma-Ray Remote Sensors 
for Planetary Surfaces 10 


.Ua /-Z6- 


TT NO. 


OR WORKING GROUP NO. 


^proved X-ray and gamma-ray detectors for remote orbital 


measurements of the composition of planetary surfaces . 


JUSTIFICATION Orbital space probes will visit the planets in the near 
future. Instruments for remote chemical sensing of the surface must be 


develc j and improved to carry out remote planetary geoscience. 


TECHNICAL APPROACH/PLAN 

Develop greater spectral resolution of x-ray and gamma-ray detectors. 


Develop technology for greater surface spatial resolution. Understan 


calibration and interferences. 


Determine long term irradiation effects on detectors. 


SCHEDULE 


SCHEDULE ITEM 


X-ray 


Gamma-ray 


■Hi 


PROPOSED LEAD CENTER «3PL, GSFC, JSC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 







SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


TITLE Spectrometric Methods of Surface 

Compositional Analysis TTNO 


FORM IV 


DATE—2./. 


OR WORKING GROUP NO. 


l5e%^?p*ym proved mass spectrometer methods of analysis which are applicable 


for planetary surface materials. 


JUSTIFICATION Spacecraft will soft land on planetary bodies in the futur e . 
Analysis equipment to support - planetary geoscience studies is required. 


TECHNICAL APPROACH/PLAN 

De velop improved flight qu alified m a ss s pectrometers with high sensitivity, 
high resolution for 1 to 200 amu range. Develop required ionization sources 


for analysis of solid samples. Upgrade GC-MS and develop other methods o 


analysis involving interfacing with mass spect. 


SCHEDULE 


SCHEDULE ITEM 


Ionization source 

F ractionati on Tec 
Interfacing Tech. 
Data Reduction 


ISSSSSBIH 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JPL, JSC, Ames 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 













SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


title High Resolution Heat Flow Determination on 
Planetary Surfaces TTNO. OR 1 


FORM IV 


date_1/22 /-Zfi. 


OR WORKING GROUP NO. 


objective 

Develo " 


Develop technique and detectors to measure temperature profile as a function 


of subsurface depth to enable determination of local heat flow. 


JUSTIFICATION Lander and penetrometer missions to planetary objects 
require the measurement of the objects heat flow. 


TECHNICAL APPROACH/PLAN 

Develop technology of temperature sensors to monitor temperature profiles 
on a planetary body. Dev elop method s~f or~emplacement of sensors at 


depths of 1 to 5 meters on solar system objects. 


SCHEDULE 


SCHEDULE ITEM 


Sensor developme 


Implementation 


Calibration Stud 


MANPOWER IM-Y) 

DUSE 

iTRACT 


FUNDING (10® $> 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER JSC, JPL 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 
















SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE 


DATE -4-/ -28- /-J4 


(Comets) 


TTNO. 


OR WORKING GROUP NO. 


^^eSop^capabllity to determine chemical composition of small solid particles 
in space, especially those with high encounter velocities. 


JUSTIFICATION One of most important measurements to be made on a comet fly-by 


or rendezvous is chemical analysis of solid dust and ice particles. No 
technical means now exists for this measurement. 


TECHNICAL APPROACH/PLAN 

1. Develop ii/ trumentation to dete rmine relative abundances of major chemical 
elements in dust and ice particles of~ 1-1,000 microns encountered at 
velocities up to^20 km/se7T 


2. Support instrumentation development to better measure composition o 
cosmic dust particles (meteoroiJs) which enter Earth's atinoTphere. 


SCHEDULE pY 


SCHEDULE ITEM 


TASK 

Instrumentation 


for Cometary 


Materials 


Micrometeorites 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JSC - JPL 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 









SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV 


TiTi c otaiiiiiiiy tieciron mcroscope wicn DATP 'Ll: 

Analysis Detector and Particle ( 1 to 5 micron ) 

Manipulator TTNO. 10 OR WORKING GROUP NO. 3E 


characterizing grain sizes and compositions of planetary 


surfaces. 


JUSTIFICATION 

Landers will perform analysis on planetary objects and data on gram 


sizes and compositions are require( 


TECHNICAL APPROACH/PLAN 

Develop flight qualified Scanning electron microscop e with non-dispersive 
analyzer. Instrument must have ancillary equipment for particule manipulatio 


(size 1 to 5 microns) and control. 


SCHEDULE 
SCHEDULE ITEM 


X-ray detectors 
Sample manipulate 


FUNDING (10®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER JPL 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 










SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Life Detection Sensors 



DATE-L/-*:^-/-^ 


TTNO. 

10 

OR WORKING GROUP NO. 

OBJECTIVE 

^ Jo.** 





]tfg vi? 




JUSTIFICATION 

Future exploration of the solar system requires that we have methods of 


analysis for detection of life available for those planetary bodies which 


TECHNICAL A' PROACH/PLAN 

Develop flight qualified instruments for life detection (auto-microscope. 


culture capability, immunological testing), upgrading GC-MS, development 


of Unified Biology experiment, and water detectors. 



SCHEDULE pY 


SCHEDULE ITEM 


TASK 

1 . Life Detection Ex >t. 


a. Microscope 


b. Culture abilit 


c. Immunology 


2. GC-MS 


3. Unified Biolog 


4. Water Detector 






PROPOSED LEAD CENTER Ames, JPL, JSC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 


OK POrw 0 K- 




















SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE In-situ Metoerolog ical Station for Planetary 


Atnospheres 


TT NO. 


OR WORKING GROUP NO. 


OBJECTIVE , , ^ ..... 

Measure micrometeorology on planetary surfaces in support of in-situ studies 

by landers, probes and returned sample. 


JUSTIFICATION For characterization of the phys ica l environme n t in whic h 

ren ote chemic al st udies are m ade a understanding of local 

is req uired. 


TECHNICAL APPROACH/PLAN 

Upgrade VUing m^eqjogical Jt^ion for _op^a_tion on jothe^ 

satellites and bodies. 


SCHEDULE 


SCHEDULE ITEM 


Design Study 

Prototype 

Flight Instrument 


MANPOWER (M Y) 

DUSE 

iTRACT 


FUNDING (10®$) 
INHOUSE _ 
CONTRACT 


PROPOSED LEAD CENTER 


JPL, A wes 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT 











SPACE TECHNOLOGY ADDITIONAL INITIATIVE 


FORM IV 


TITLE Surface Analysis by In^Situ Reflective and DATE-4-/— 22— /— 

falsslVe Swctrosco|.y „„ rroup HQ. JL- 


OBJECTIVE 

Analyze optically surfaces of planetary objects for their mineralogy and geo lo 
at high spatial Resolution. 


JUSTIFICATION improvements in spatial resolution requirea tor 
infrared imaging systems and cameras for operation on planetary surfaces. 


TECHNICAL APPROACH/PLAN 

Development of zoom lens with filters which permit measurements in the 
reflective region (0.4 - 1 Micron) and in the thennal emissive region 


(3-20 Microns). 


SCHEDULE 


SCHEDULE ITEM 




Thermal IR 


M ulti spectr al 

I mager 

Multi spectral 


Facsimile Camera 


FUNDING 110®$) 

INHOUSE 

CONTRACT 


PROPOSED LEAD CENTER 


JPL, JSC, GSFC 


RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVl: STATEMENT 


' QUAUri' 















